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o^lted*** Microsoft o*>* iLd** Microsoft *4 a 4# o* Wkjl*i .^elt 14 ^ 
>illk o* k* oA^**^ ^ld> $44 ^ Microsoft o* >*aja ^**=444 444 ^>W 

<£$lti**llkl*j kxl ok ^»>bi o^<ä* <^44 a 11 >Z» "o*^ C++ >*»1 ^4^" 

.< 4 M>ltelll Ak4 <44 ^»U^olt 44 ? 

*^a 11^14 U* kK. Mi <^k sk*$l Microsoft iL^ <4* o 4 C# tel ^*1 
U C# tel* 4 >^li *>**aJl* <4^11 ^Ue4 v^k >1*a11 oa — .NET < 42 . ^ 1 L 1 * 

.NET <Jte ^ILl $a U±y i^V <4feaalt *11*4 ^ 

I I^XaVU. X*?Za QA»+ ^ 1^4424 ^j^rll <^A X/^AA A Microsoft XiL^l ^>44«-. 2 a*l 
£>>*»* ^»+4 ol<>Z^ oslt i** 4 >*ll ^ 4 *Ali 0 4 aIk o**A>*4lt <^k x>? Z a JI &k4 

<>4 ^4 i^i .NET JaX. ^ILl* x^ZaII 4k4 04 «A 4 .*lxlt 4^0 aJ21 0*4* JZ&* X^VN 4 
A£)l*^ks ^4Z1 *lfl ixlll 04 C# 4 x 1 o^ o4>A3 o*% Microsoft iL^ JSk 

..NET x^^a ok t45x$ 

(Object-Oriented programming -OOP) A**$lli*ulZ. tel o* 4 C# 4*>* tel oi 
^41 ol> Visual Basic tel* **i>*11äLL*> il*4* o^> C++ teil i**4>*lU>*llo** $ 4*3 


-5- 


(Jjzll ^Uai% 




Java> Delphi Jk l*t> ^ ^k üllUu Ikl 

.U^lkxt 4 stillt AkA >^Li& ^ 

:C# ul ^1^1 <444 .44> ül <Wl ^ ^ iky Microsoft ^4 

Java <ju ^kllt^ <$k «£k$$l C# ^«dy ül -1 

^-äal Ak^4 JaiaÄjidl j^Ullikll^ C++4 

S^alänL &4 A>i J«l C# 0>>b>^ O^A Ikl .J^kiAll J>Ak .«llk^.4 C++ s^^Lä 

^U^k^All &Lä La1>^1 

^aI^I <^aI .«lllk.4 ^A^$U il^Ult A£»Ul^ll aU&aHI läJkA ^>1 AäI -2 
tk*4 C++4 C <4* «g^Ul^^A pointer *$* Wl ^»lillt U* 4>4i as»W 
O* *hdl 44 k*4 .<^4>^ll vJ^lllll a* 4-4 <£$ll 4>yfcl 04^*11 

-A*4* ^»U^aJIo^ $ 1*? U .C# ^ ^^AlttkA ^$llJ^kAil> ^U^feqll 

.iA^tjilt oA^iJt <£* Uy>Si 4|* 

^4»-4 ) ^U1 ^>4^4 :Ay4$lli^l^Ä4^>4 ül -3 

Ay^il 5=^4 Inheritance ^>l4$ll> capsulatioiuJL^Jl ^4 U» 

Aky Ji. <^k ^44*34*4 4 *aUa 11 Ak<A ^ Ä»>k ^ull ül 42^4 Polymorphism 

.iAäsO^All ^4>J=Jl 4^14411 

4 I ^‘■*;>->'1 .«111 j \1 ^kell^tk^ x +111 xk^l i» 4 ^y U k*k Ijk ül -4 

J4l^>44 &^44^>lt Ä^^^aJI JU.^1 ^sjlk jU^2.1l ^kill^4 ^)W ^ull Aid 

.^l^kll Compilers ^1^4 ^U^ll 

<^$ll ^kii 4 A^k Ä^.kl 4! a 44 ^ ^>kk c# &&1 4 >-.\).«m :Äi^k ^kk. ^lk &&1 - 5 
Äxl A^oik^l ^IaUJI ^4 £|tk Äidll < 4 ! ^i* -i k 4 .üdll^kl>yl4^k^44l 
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.0>xl l4l>^ 0* kxl V.-AJ-J iäakl ^*Ax t ^4*Ajl 4k4^ ^y\\ 


>*k^ J*l&»>4*4*> s=^l<>4C# ül iLA#*ÜL<jßi 

•0A.I 4^A -^kl A^ /A' U Ak^ <)1 0 ^»4j 0kll 04 


? ^1|2.11 1 La 0ä1 

i^ÄV» &±4 0^0^ A*} x^UAlt tk 4 

kl C# ül &LA^ xs»t%44ll xß^ OXbi <H^ 0*i^4*Al <AKA^l 

^UAll lk 4 0 I 4 » Visual Basic Ju iW ul l^ks 0 U 0 ^. 0 ^ klt 1^4 

■C# ül ^4 kS m$W >* 

Ä^>ä11 A^ü C^ ül J>US5 0$lt-Xj*$^Jl 04 fix ^ r»A J^ 0ll.4j04 lki4 0p> :iaü^ 

.0Ali*J4A **4 %-^ %** *k o=AA 0S% *#k^0K >1 


:0^i^4ll04 0^A 0lt$4 ^t|^Jllk4 0l 

lk <4 A) I4&4 1 * 4*4 lia^l C# 4 Äl ^0A.l> & 44 >^ll Ak 04 p U^4A tkt ■ 

^4*4 AtflUk Sn44t*5 V^*>*4> »s*** ^hß h*+» *ks 0k x^UAll 

-Ast***k$ 

A*s ^ AL*iLi^ *4**^ i>A >i> ^>11 ^»ki 0^4 ^-aa &>a iki ■ 

4|tk h*±» bß <&4 -NET J 4 l ^ILl* .NET J 4 / ^ILIA^ajA* 

^4^411 ^4^11 4 kj^^ lk<4 i^4All 4k 0k && 44 JI ^4^41104 <Kn> 

ü 0$H i 44>41 ^kl 0^*4 4 a>A Ikl^ .NET J4/ j\L\> X$k$Al 4 j 0 $ll 
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IkA ^ U*4U4* A*^$lt **Ü^ ** 4>41 k*-4 
.1 Injl f^ aUaII tLi kij.^ NET ^ 

?A*l$MlkA *U*2tf-dl a^II^UaJ <£kltk 

^UhJl Compiler ^>jaJI C# ^>|a ^a ^UMtkA A^lt^kv* k m^oI 

LL<*±A OA A)*k. ^>|a11 IkA <£k*W ^aU> ^11 C# Ä*4 ^>1^11 J>*Ä-* 

*4a ^a ^>a U4» N^aj <£$% (.NET Framework SDK) .NET Ja* ^Ikl 

Microsoft 


Xtx12.|x11 ^JIä^U^ tkA ^>A ^^xajdl &AkxHl ^a 

LAilk^^l^i^. ^>a C# *>***. i*k^ ^k k ^4 <^lt> Visual Studio.NET 2013 
^4^4 ^At-iA ^xk k^ 21k^ Windows ^^L|l jjjmkl k^ l.Ni'y. lSj^4 

%K**k ^11 a2=xs-vaJ1 x£»W^ «^=4 ^kkjll 

:Visual Studio.NET 2013^ A~m ^aaj 

Visual Studio.NET 2013 <>a ^-4 ^ Microsoft iLj^ a^JL 

.**4*a i ^4 Visual Studio Express 2013-1 


* Visual Studio 
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jjV) iM» 


4jLi£ ?. j^JI o^l jä Li&ajj 1 g »jn-jj 0$ <_g3 4 -va^dl dll luiLmi (Jj^l f. jadl ^3 Ujlii .Ü] 

jUa]j 0 # 4jtL A iqi'q-vH ajäl\ ^gJ] ja j£aü ^gS j£J o-llia CoilSOlC ‘•"llqn)-»j 

J Object-Oriented Programming <*•j^' A-gi^ <?-» j£\ ejUiij ^VL«i jl Lnk. jli .NET 
*Lui lilF ^gJ] jdü Lüi V) LliÜLai (_gi Unna djlji?ill oiA 1 iaAäJLail ^al 4iLLsJI ^gij OOP ^‘i'vl 

^gi jja^l jaJjoUJ <■ Vlg ) 4j!ia!jll 

La jfcj 4-ÜjIS 4_^a^)JI j.ilja (gio Aja^ajJl C-)l jbaLl (Jj*<aall ÜA ^gi t- liVii <_ijjoi 

i—ä^jai 4 Üjjj 4_a>jliil 4_nil£ ■‘Ca-a^^Lj l^jiiäLle jl jLuC-L dlF Jäj 0$ AiL o jud 4jlii£ ^gJJ Ldjljja 

j<a jji^ll £aj A-a-dÜI (gi ^)j£l (Jjj-aäjj ÜA ^gi IgJjl nU m ^gli]! j-iUaJI jla^ je ^>KVi 

4_1a_j]I ja (Jja^adl ÜA ^gä j^a^M 4ÜS t_ll»jlüil ^JalLuii lil jiiäj jV (ge-F V FJ AÜiaVlj dllajdajll 

.Jß ' 

(J!La LjÄja. <lluil ^gje 4 _jL^N 1 lilF jadallj 4ajjl£ 4_a*a^>JI djLluiLmi je dl^aJlluj liili 4jld£j 

■Ü ^gj]! AjjjlS 'Ci-a^Jlj A La/i^a]! Cll -dJ-i^all ja JuJud! <■ LLuSj <_äjao "? jjl£]l jA La" 

^FVn«l jl LdajS .Klm ^giljJI ja -Idlm FLii V) 4-il.lJl (gi La le_jj 4£Lja ^Jäü 

.'C^a^il] A q\~i~vx> 4j jj li-a L- ilialj 4_nil£ <a-a^)JI 

jj£j ^giil (jisllail JjLuioi lijli <2kjii]l A_ijjLS. A^-a^joil 4 _umL.i.N' (_5^U-a]l 4diäLLa ^gij ^ildaVLj 
<jjj djllifkill (ja ^^jil ILa jäjj Windows Forms dAii±ki ^ j LjjAj^. 1 ^>al OOP ^ l^i 
djlinki -Luj Cy^> OOP ^gü 'CLulLal'i/t jalÜiil (jja^)*Luijjui dlÄ <2kjl]l 4 _ÜjIS 4j^-a^)iil Ä ~s t >)l j 

.Windows Forms 

;^ajj 

(_gül U>dt (> AjiLdi (jjil dj Uj.ibll l dü Windows Forms 

j-» 4oaAiiuj Windows 
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fclAjj&Jl j* Uaxj ji L J OOP.NET J* IÄA J A^JäaSI OOP J Äa*V 
j>aVt 1 J& ktijuti LilÄ (je 4 _j JUl j) ^ jV) OOP »AlAiAJ JC' j: Ur ' V IÄ& J ‘LJajjfcAll 

.^jii A_a_4jj AjlL dü£ Ij| LuaJaij| IÄA J ULaV 

? 4 a jj!\ 4 ojjI£ 4 a» 4 jjJ| La 

What is Object Oriented Programming? 

jJSLLUI ja AjA*J1 jjLjL (_£ÄJIj L-imLaJI dll qjjJ-»~i aLUI J IAjAs. Lj^AjojI 4_^J]1 4JjIS 4_^^JI jjjxj 

1^-a.koj jVI J ia. 4_iic- liäj*j (_£Ä]I 4.^-a^JI £-J jl Aj-lilälSl 4_a^a^JI l_sJjujI ^I.I-VumU 1 g g J J A3 Jj]l 
5 ^ ü' J*d 'äa j djlinki 4i& ju l 5 Ä 1 ' j procedural programming V 1 ' j^V' “4-* jAi 

4 i-v,a^)j aAs.j (_£jau UJUa jj£ü J t-Jl*31 <Jj 4 1 -N.a^JI djlA^ Jl ja AAc- jAjJa aAj^.j-a (Jjjallll i—ijUäj 

’ä J-ld3l idllA^j ja AjA*JI ^l-läAL-ül 1 USai OOP ^lAaLLuiUs i_ ll’i'V.a ^^Jajl jli OOP tj Lai aA^lj 

djlA^JI je- ÄU ja. J ÄLalS üjjaai J 4ÄÜuaa aA^JI aAA jj£ü dliajj 4_xk_äJI 1 g Vil 3-i j aAa,j ^»Ai) d na. ) 
aAlc-V 4j_aa J31 jjS j J) A^Lda^U aAjAc- 4 ia.a^)j L_ülja. Aa-a^j] (_£ J_i*-a3l ^j3l IÄA Iä 3 jjJ (_5^)äJI 

.jlllaJ JA JiSi J ajj>«ll alAäUull 

(jÄ31 1 lUjaJ jl jliuJI ojLlujS U3jlg_a. J (Jlc- aUi IÄ La Ujk'i JäL JaI ojj^sü Ul3Ä <■ <.<Vi (JJj 
j>ua i (jl UaJ IÄli a^alj aAaj ja 4jj£a]l jjUjuJI öjLluJ AjLLa Aj.lilq'iH Aa^a^JI djl jjU 4 j 3 1 La-lklml 
j^a'i 1 J| JLaijL düij (_^^i.l ajLluV JlAlLai! Laj lllic- j\ä a^)Llm]l oLä ja 

ILa J OOP ‘•"iljYq'i lla^iJLuil J3 US Uj Lai oAjA^ oA^Ij j Juü jl Lajj IJjAaL ja djl jLluJI ^LYSjxa 
lA^J ^jAÜI dl^p^-a]! JlAjluil d )\ a )\»~i ^-Ujjj Ji^a-all ja AjA2. dl^p^-a pljd A^)-%xa\ 4 jLuu> UÜÄ jli jJaUl 

AjA^JI 


4 (>J ®jSlÄll Jl jJaUl (JjA*j dli^ 1 j]tn j IJajjaij oAlc. AjAjISjII d'lqn3Vj\l J AjillSl j± ui j jSj 
jjJa]l IÄA (_]!iL^j a JIÄJI ja (jiilsäll 4jt jl jaj ß 4 Wl'ill Aäc- Aailill f.Lgj|j A 4 Wl \\\ ja AjUlill a-Aj 
^.«•vll j^i (_pa^>*JI 43lJaj 4 ijlS^j jl jj j^UI JajLujjj djULUI (JlLa ■UaAUUmAll aLidVI ja AjA*J1 UJUa 
li3j djULnll 4 ■%\l x a dll llxac. jx> AjAaJI .W um a JjjAlSI aÄA A^lj jlS^s (J Jj 4jla-ail ^^joUJ Jl 

(J!La Ldul 4_laxuü djULu ^1 jl ^AUUmJ j 4jaxuü jj& dlULJl 4 •%\l * a j Jaj 4_jäjaiaj 4 ).>iU^) jAUU 

. 1 aJ*j JiSi djULJI djLLiLaj aLJ 4 jOU-all j 4 aa*J 1 Jll 

lg joiU jLnll jUd OOP AUsj jl j^i J-Jl J*^ 4 tlrs ’ijjj^aü OOP ij JaU JJ^VI jl 

(Jc-lilll Jl 4ildaVU lgUl*-aj djULJI AUfl lüj aA*-a OOP LjLüjJ jl ^I JaJISI dtljVVill IgV'j-vl J]l 
diUjaj]| J ^jSI lAg^. !■_ iDj) OOP ‘•">l.)Y'i~l (»lAäUuil jl UÜÄ jAjj (_5jU.Vl djULJIj djULJl jjj 
4jÄLui-all jJjklllj ^ujjUI dj^l >.aS Ul Ja aAc- ja lAAäc. Ajälmlm Ljji ^j IÄA jl 4AlUaJI 
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jjl (jjAll ^Lua (jjjAlg_ai ;JlJ&j 

































(jjiäj ^l.läJLml LilS-aL jlä La jailaj ^^al'i'v'nuV jj*-a L_jlujij a-LLI 1 'mWiml ^^Laä 

. jL.1 (jjjfkj l$\ <_gi L-JjLui^Ij 

? jjliUl jä, L> LI Object j^lL OOP La <_g-ajoij 

?^pl£j| La 

What is Object? 

j^AJ i'"n*y (jnL'ill j/a <a ji. -LLSJI oÄA ^gLaij OOP (jjjla-i] 4j-y,a^)j <li£ j C- ojLc- ObjeCt jjLÜI 

j.j)^-a ji CllLLn]! oLa ClülS pljjai OLLJI j-a 4_j-a£ ^cJLu jl <a jiJI !«igJ 

jAjaJJ (_ 5 ^lJ ÄigLmll (JjA^aäll lg ic- I ij.Ia.Jj ja-ui ^jill StrUCt -VÜj]I ojj^a Jajuüi ^gi jjl£JI (Jli-aj 
läVia.) (jil! CllLlij]! _A_iijJI oLa jxn>i ~ä.j^aj-a]l CiLf j-y'i-all (Jli-aj (jl j£-aj £jljJj CiLf ja.~i.a (j-a «aLiaC-l 

Lj*'i ^jiSI dsLulSi l3La .jilSJI La e_kjUäj (Jj-L^ajll UiliLal 1 nL*'i <_g^-ä ^jIjjII Lalj _ jiliül Igj 
-v~ni.il (jl 1 ii^-aj JLLa]l jn-oi ^jlc- LaSä £jljj (_£ jiaj jl 1 g j£-aj Lajlj CIsLLj 4jI jaiXi’i ^ Cna 

ojjA^aj ^Vi'i £_jljj (_ 5 -L. (_£ jiaj jl jjl£JI 1-igJ j£xaj (_glLilLj Ja3' £-a (jjfLj]l !■_ iLläJi (J!i-aj LjI£ 

.£t]l.. - 4_ijj^aj 4i(jj 4£.liia ji La Ailm-a 4£.Lla£ 4 » il L.1I 4j-al£ 

OOP i_s^ jjl£J! (_g-L- jilaJ CiL/j-v'i-all f.LaüL LaS LaLaJ £-)_jjS/l j-a (j# CllLul£JI c-Laü) ^aJJ 
4Jl_a. c-Loü) ^gLätJ lÄAj C1iLj1£J1 4ng~il <■ Vn^->ll Clilsu^jaj ^CiiLai jl 1 ii^-aj claSS (■‘Lall) <■ Vn-^illj 

> Vn^>H La j-a 4 jq/q-v j ~ä.na^ instance 

•AiaÄ^La 

jLuJj LaA i_ftluaj jjl£ jjjäj jl iaaL? j^-S AjL f ( _ r u^l jitlaj t flnnll jj» AlLaj jil£ jjjuu jl läa-V 

.1^*1 jft ejVjVioll La£ La Lj LiA-a lilua ^_lL jjlUli jl 411% a 

Universal Modeling (UML) <* 4 ^ ^lAjLuiL (_Uaä]l Iäa ejUjlillj ^iLL-aVI j_y-^ <_s^ui 
CliLLaalS (_g4ll C— iLjjLSJil j-a c" iLnlVill (Jj^-'Inl La-a^sa-a 4jt] ^^A UML 4*iä Langliage 

^gic. jSjLaij 4Jtl]l sÄa CjUuiLuiI La ^LL-uü 1 —ä_yai dilijl£]l oAgJ 4jt3ji-a]l eiiVl-iJI ^lAäL-uilj Igj^jj ^^ill 

,l. v'i»*i JJ^I (Jj-L-aliu ^ (jiajLJI jj^ OOP 

;<Üa^La 

.Microsoft Visio ‘tk^ljj Iäa ^ JlSLiVl ^ Ssl 

:Printer ^L j&j ÄjuUall <. Vn-^l UML 'LJL !^Llaj (1-1) cJiLy 
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^LuA : ^\ 






















(1-1) Jüli 

um ]ili\<'l j^a ^)AlJä i_iL-all ^ojjI j)i ]4*v!^U 


:myPrinter ^Vl ^ Printer ^ 4JU. j*^. UML J^j 



myPrinter: Printer 


(_] ‘ -^ a c. 


(1-2) Jüll 

_lL-aJI ^uujIj lc-_jila jya ^)&Uä <Ul^JI ^uujl (ji liA Jäs^U 

.";" > J\ ^I^LuL (jW^I 
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jjll (jjAll (»LmÄ ;aIa&I 






























Properties and Fields: 


La ^gA jlt^il ClLiLu jl jjljÜI j-a>>» aAj^j-ail dlULiail (_gic- (Jjj^a^jil A glS>al JjjaJtj (j,-»‘il n-vy\| ^)Sjj 
ajA <■ flliäj Cn-vj Aa.lj <. Vu^i j«a Al>Lül£ aAc LliAi jjfLi jl 4-^1 (_$i ^>^VI je- jjlS Jy-aJ 

.IgJjAa-j 1 g uVil 1 / 1 ^ (j-axia Aij'V.all ^liilj 1 g >>») je AllLülfÜI 
. jjliHI (LÜj StätC 4-11-2«. (J!LaJ jjlüil jxuAa aAj^._^l ClsULlill e-l ja.i <■ ‘il’i'Nxa jl 
A_ilaJI ajA ^gj n« A^jjil AjülS. Aja-a^iil ^oAbLa ^lAkLuili ajgjall jxs jlaüS JjiLaj A^jj Liil (jAa jiiii 

(^AJUilul O JgÜl jj>l l3 CjUjIS ^ JX 1 -N (■ jll£Ü I jA £lij (j! L. l>jj ajgAÜ jLsAS (JlLaji jjl£ (gic. 

jjl£«il I jA Ajjj jl liiic- i—LL-äiil ILä j-a jil£ a-LLüLi LaAk-j CllpOfCoffee ^L <—üacal! I jA 

£-_ji AjAkil aAlAaJI (JjiaJIj LiA ^iVinUn ^gix-aj (JjiAa jll^Ü lAgJ jjfL) <_giü 4i;»< <ULaj 

jLaiS jjlSJ j j5Llu jjAic- £&]!_.. AjalSjuii lg_il jl jSuuü jl «- nl-\ j ajg3 Alül£ «djjui iiÜLa <LaAVni.i.all aj^kll 
(JjäaJI j (j-aiL-sLÜI (JlLaj ^)£juii! j^i jjiLSaäJj L-lliaJlj ^gl) jl^jl jl ajg^ jl iiLLa A_ll*-a AiLa. aj^äil 
jj j«a LaiS jl String ^ jj j^s 4 u.-Vlll All^ j Vi-allS AllLa_ji*-a 1 g 'i-qa-o läq-y i (jl 1 i iSai 1 j] A_ii) jkj jSiLal 
j£ij (_£jki 1 —sLu-äaV ÄjuLi ClLLlS ClLajla-all ajA <J!LaJ jl jSLaJj AllLiLnil £- l^jl jxi ^>ä.l jl int 

j/i 1 1 i£>aJ tll'^ j^ILailS JjiaLSli t^lij CllLajia-ai! ^Llui]j Of-I^jä Äi^)ia (Jj'q^ll (je- (j-ajLa^xäJI (■ sVj-Vl 
j^-aL ^Uail (_^-a 1 nS-a‘l Aäiat-a ÄJI li] < __ s ^ä i/rsll Lai o^jjaiLia lgIjAauj 1 g .aiA (Jjjk^_jil 

CllpOfCoff66 iß& ^ ^>Sjuiil ^Ja3 JJe. iäq-vl liaAüiuil Ijli Iguil ^-lül ^Liuij jl oplj3 Aic- Ü^Aa-a 

Lai 1»jL» JäaJI C- Um*v ) iLÜij (_}ÜaJ! IÄA ^yajJa IgJ A-ajS ^i lj» (jl (jJ-aA^Louill (_jlä 

2J 0 LÄ 4-La-lS iiLi-a (jAa^jiii A u^ili2' oÄA A-ajai Ah< Jl^-aj AlAlil liilS-all (jlä A u^aLä. liaAäüuil Ijj 

L%oä 

LiiA] (jl jLii&Ll (jjlÜI Ajlak ^^il Aic- J_jia«JI (j<a VAj (_j^aLL-aäJI ^IaÜLoiI (JjAaäl Ä-alc- ö j j 

(ji C^i read-only oa-l^jali Äiilü (jj^j (jl Aiiu (j^aiL-aäLS j£-aj 1 g Ajj-yxill ^lÜL Jj£l LaS^i 

oAlia A 41 A) i^lij A*Jj o^jAülxa ojjj-slJ (Jjyi lSÜ^M ( _ 5 ic- Ig’iolA JjAxj 1 Vl^-a) ^ (jSl IgjLljla-a o^l^jS liit^-alj 
LiJjl I jl oAii-a iaÜS ö«.l jiü A u^al Lua] A3 Aa.lj jl (jjlSil Ajla. (j-a oAiAc- pljv^-i ’öpl^jS LiAji I jl 

(_oL-ail (j-axAi Jaa3 öpljjil A_u^al_ä. liiAi (jj^-J A3 A^lj (jl ^ (jil^ll aJL^ (j-a oAiAc- plj>a-i ’öpl^jS 

(jilSil aJU. Jlaj a^l aIuiIui A. .i ^a l ä J I ajA aj*j LAra. Description -i cs^äi CupOfCoffee 
tllULllil -.Ai' 1 a i -q’i A^ajüil ^ g.je» (_Ja-aaL (jl 1 j, \ t ^1L%1 I \r- ^AÜ j * a^gÄil (jLaAäi q . ^ ^ l a | j^ 

(jl (j£uajj aAjIjil a^ä-iAjil j Ag >11 j AllSjil Lille- ^)3jJ A n^il -vll ajA jl V) (_)-sail i-aa aAc- ^gi aAj^j-ail 
Jais a«.l jäll (j-aiU-äaäki A g i Jüa a j (J-a*j ^gA j writ6-0nly -ia33 Ajl j£ü (j^ajl i/ia AlliA jj^L 

2_^^i_jii LjLojI JiAaJ jl 1 n^-ai Ajli (j^ail >.-vvH ^gil ^jil ^gi AjLi^Ü/apl^jjÜ aji-a ^gjl AiLAaVLj 

^gi lg_ll! 2_yi-<a_jil 1 iiS-aJ ^giiil jjlÜI f.\ ja.i (_gALa Ä_ii_ji*a^il ajA AAaj l_Aaji (j^aaL-aäJlj J_jäaJI ^gil 
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jjll dyAll (*Luia (jjijjgjJl ^AlAß’l 




















(jj£j (ji jl <Lalc- Igjl 4 a^bäLl JS] a^)3jLa ^Ij^L/l bLä jjj£j (jl La] (_gl 4 i%.a^)ill Ljj^äjjui 

private ^ ^ (JjäLsk bLuüI !iLLa 1 n^-ai 4 >.-» 1 -y l^jl (_^i Ja£ä i _ 1 u^>\l 'i^)k±*j} ajj-suLa bIJ^VI bLa 

(j<uJa a^_j2kj>ill a^Liääll jjl ^giaj ILä !iLLa public 4-atc. i^yaj l i/i\ (J^ili. (jx> l^JI (Jj^aa_j]l jjäjjj 

!■_ iLal Vill 4_L}jaij Igjlä 4-al*JI 4 u^aLül Lai ajjuolxa Üjji/it (JjiaJI bLa (J^aj (jl (jfLaJ t_1 u^>\l 

(■ Vu^-ill ^ <Lal*JI a-L^afrVI 4 \k\ 's ajjj-aj CllULiJl ajlA (Jj.l*j (ja ^^äl^llj a Vn«-i\l ^ jLi. ajq.n«\l 

.4_La 4jj)> : Ii^o\l aLa^aiC-S/l l$-jij 

LaiiJ jÜLli] 4jjuü]lj 4 ]Ua e-L.iac-1 ^^A 4_^aläJI (j<ajL«aiülj (JjisJli allVjVi-all (_£.la Ijlxa] 4jLuia iLÜi j] 

.jjl£]l ^jLi. a^äjjää]! J-aLuü <Lal*-ll (j<Vi\ >^>'v\l j (JjiaJI (_£Aa 

; ( _ s J-l La£ i^üij Jj'q-rilj (_)aajl i/i\ll l_UML l)/I aJ ja ^juokll 


CupOfCoffee 

H-BeaiiTvpe: String 
+Inslaint: l)ool 
+Milk bool 
H-Sugan Byte 
+Descriplion: String 


(1_3) JSJJl 

Cu^. (Jjäa. jl (jaijL_*aä. a-Lkiac-l «Luiaä. ^jic. ja>>>'n Cn-y ClipOfCoffee *- Vu^ill (JLlaj (JlLaj tilli 
;4 ill’ill ClsLa_jIjLa]l pLaiaC-Sn bLa ja (JSJj U)>»< iLÜi La£ 4^^)*-a ^ l - 3) (J^ L ~^' (_j-ä tilri JAaü 

aj_y^ajj 4 i.st\ -y \| j ^>»c-LU ^ABkLuiiä - ja^>]l Lai 4-aLtII »1 +ja j )]l ^.'iVLi.n ;'LlI^i-a_j]l 

bLä (jl j)\ yic-L (Jja-aätl ILA ^^3 (JlSjäüL/l jajaia 4_a<£>läJI »I >>»c.VI 1 j] ^^g-jjLä ■‘Lalc. 

_< u^ill 4 jW L CllLajIx^a ^^A CllLa^ia-ail 

^jujI •>/ 

' II 

^^-^i]| (jC- II ^ajjI * IT J-a^)]l ^a»l2k!Lujl 
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jjll < n’N (jjiJj^a]| ;4l4ß , | 






















:£LAHaii 


Methods: 

^1 ajj^ll jjjiüj lg-l&J lLoiJ jl 1 n^-aj L_ilk^a]l Igjjiaj £jljlil method jiaü 

.IC 1 t^ijl ajjt^ill jjJiäij alsl jLaljlglj a-llat-all ^a^äJLmj (jl 1 llS^Uj ^)ä.l £jlj {ß I l^jä ^^c-dLuij 

.düi (J^a. (Jjt^il Vill j»a .lljA] (Jj'iM £ jaJI j<a (_jjj^LuJI (Jj-aäll 

.itte'vS a 

0äLL» je a jLj£- Main() £jI^I ^1 AituaVb AiüLuJl ^ UULijt ^lÜl £j!jjJ| ^a-aa . (jl 

.(jaJalill Jaaj ji3l üLLoll ^ll ^lAliaJl dÄ& £jjjj 

ijl j5LaJ Ldajl ^aL1a]I jli (Jjjij-vll j (j^ajlt^a-vll ^^3 La£j d)t ~i‘i\ g s\l (__kjUäj ^1 £tAl_La]l 

'ijklui ^ jLä. {ja I gMn.Vw.il Ili£>aj jf {j\ Ja33 jjlSJl jAda l^-al-läduil ^)j-sukj J 4 >.ol-y jl <aIc- jj£j 

4JLs> (^j-lc- ^cAI-IaII b^A «IaIxj jlja.VI l_l1c.I ^j 4_Äjl_i. ajk±il (_Jj 3 j-a ^.Iä.2di jl j^AJ jl (■ Vh^-»\I 

AdlfLaj ^tALLall aJl^J jl 4j_jj!i]l jSÜlj jjJäJI j-aj (4jj32kj 4 ^»jä) jjlSJI 

^juiU l-vg ia ajjxj jl CllpOfCoffC6 I iVu«*d jSiAJ <3^dl (Jafui jjV^SI jAda 4_i^ali>Jl al <.s-*c- s j\ 

(L^aLk JiaJl ÜA jlS jl jJ*-a jl^Laj j£uuJI ^ia3 (Jäa. Aaj 3 a^Ll jj ^jk J dn~vJ AddSllgär() 

;4_JUi]| ajjn'-illj ^cAli-all {jÄajxj jl 1 liS-aJ UML (J/idl ^IddLuAjj 



H-BeanType: String 
H-Instaint: bool 
H-Milk: bool 
+Sugan Byte 
H-Description: Slring 


+AddSu2;ar(iii amounl: byte): Byte 


(1-4) Jüll 
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^1-ua 
















Jlaj 4 _il£j]l ^^3 Jaj (j Jl £-_ji]l (jl l^c- Laj 3 (j^i’il j 4 » us-> (JaSü 3 4 g jl Ua Ua 4 ä k«*iII j] 

.ijlsl jLalJJI Ja 4_äjV JjSkj J\ 4iLaÄaVL aUjt-all 4 ai^II £-J 

•AJa^La 


^VL * n j inout ji out ji in cjIjaxaSI j» Aia^tjj UML ^ >L»I jb <J* jäjC' ^ 
c# Ü^'j^ outj inout Oj-J^xaII <ji tbbLJl jj*ji öI*2I ^! SjLj£Ü CjIJAxaII o JA 
,ji ^üaj V La-lä£- (j# 4JU ii]jiu jjiljjS in 4 #KH Lai (_uj jlll ^Ic- outj ref LaÄ j La^J JuLIAaH 

j( j n a Kl j j£U Ja 


:o-^£ öjUp j£ 


Everything’s an Object: 

.NETlU jüalj J£ jl A q jq ->>\l Jifai jjaS/I Uli jVl ClisJI jLa. Ji] 

£jj J^j i Vu^il U^i» Jlaj Console <j^aj J«^ Main () ^Lilli jlü je ajUe ja 

4 u^läJI Jl# 1 -Ng ia ji 4_u*aLi. Lai Jlaj jU alLaAälml ^>aI j£ j] <■ Uu-^i Je- ajUe jA aLulj Jj^Ua 

J^aäj Ua jaVI (^i"." ^Uaüil <j] £31... <String>.ToUpper() ^- L ^'j <String>. Length 

'■all jl 4_U*aUÜl ^ajoil (je. JjlSJI 

jLp.Vl L_liel Jä 4_iläll 4J-anuj l^alAälml 4jOaaj (j$ 4 äL 4p-a^)j]l a-Ulii jlSLa JS i")1 nlMI .lal■ u 
läA 1 g ic. Uj^aJUm Ji3l ^aAlLall jl jl]U j£i Jj^Vlj al>l_uU]l ^Je jSjjjoi 1-leL-aj (jVI Ja 

(_^ÄJI int £ jll Jla CÜ (_j jjk-aU*JI JsluJ (_Jc. 4iiixa Igii V) Ullll 4-imJU I g Ag 3 4jj» ■■-» ClljU La^-aj 

^aAlLa]l aÄA ^ Jl 4jjl^a I in II . ^il 4 L»a\ll a^A jVnU jl I H£aj JäsJI JutaJj aji£j al LaAälml 

4. u.mU.mV I 


:£y\Sl\ SLa SjjJ 


The Lifecycle of an Object: 

■liä 4is.jA 4iUiaVUj JjLU! !3iA jja.VIi Jnj (jjLS3l (je ^jj^'IIU Iajj aUe. ajjl£ JSI 

IJjISII aLp* ajjJ (_gi (jl'inMi J (jUUkj-a UlliA jli f lpULaVI 


AlpUl aiA C5 a^ü J l^jä (jllSJl 4lpj Jj gUll <k jaJI ^Aj :(construction) «-l-J' <!=>.>« ^ 

_(jjlS3l aUj Jjj a-UilU 

^l^-all (j^axjj ^jiLuj lüli (jjl£JI ^l^äluiV 1 vi>1 u*a :(destruction) jja.viII 4JLi.jA ^ 

• ^)jA'Vlll La 4 Ag a Ullij Xa a jSUI Ja a Jp. 
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jjl dy^ll (>La 












fUjJl jläIIa 


Constructors: 

lül V) jÜLa o^^li]! (jxu>> Ju-la. (jjl£ £aÄsj (J-jj^alij ^^3 (__ja_jaLj (jl jpÄ3 4jjliilj ojjaavj (jjl^ll 4 ng'i ^lill 
IajS £aÄl) (jl 1 n^-aj JULa]! (Jjpjj ^c. (jjlfHI 4 ng~i 4la.jA <J jljä. 4_iiLÄa] ^»I^aj ^LÜI C5-^! ö^tc- -i3 

.aa-lij a-ljjl (jjl^]l lilA (j<-»‘il t/i\ (jA*Äa 4_uialjjäl 

iä.b j ljI jlaljb 4 jI (>uiajj V jä j (default constructor) j^' ^ 

^cäLIaII (j_jSj Ü (jS*ajj «.Lidl £cAl_La (_ja .ll-lail i_<~u.-a\l i_kj^Jtj (j-a^l ] (jl (j^AJj i_iLlai]I ^ojjI (_ja£ü 

_i__iLuäxll ÜA (j-a (jjlS a-Luüjj 4 ngM 4_Äjliül a^Lla]! 4jajuil_jj 1^-al.liJLujl (jSiAJ 4q\l-y^ 

,4ÄAiÄa (jjiklui (^j]! CllULni] 4 u>il jlal (jjt£]l Ajjjj] a-ilc. Cllljialjlj g lUaTi (_^i]l £cAlLa]l ^.iäJLuü 

p jj jya lJul£ ^g-oljj (jl I n^-aj (J1 aa]I (_JaAau new ■4-dSül ^l.läiuilj (J# ^ f.liJI £cAUa plcJluil ^aJJ 

;^U]I pjjLajH ^I-ülLuL String 


stning myStning = new stning(); 


:^ajj 


4^'j (String £>i (> 0^) Jj^ ^ üVI l-*lj (String ^ <> Jj& ^ (JjUaJI ^ 

.(-illuai (je- SjLc ^IjjVl <jl ls^ 

(jli ^jA^aljjSVI e-UJI ^c^aa ^ IaSj ^gAÄaljjSjM Lall jjc. aUj £c^_La ^l.*iVni.ilj Cl>l_ul£JI a.LuüI LüSajj 

4j(_uaj (_}j.iÄ~ ij ^.'i'v’ni.nj Clll jIaIjLj (jAiialü l^jl V) 1 _<u«a\l ^uil (jjdäj l^J 4 uÄil^isVI jjc- pliail ^lAIaa 

;(_^L IaS ( _ 5 Aialjj3'^l f.lijl ^LgJA j>l'lVnll 

stning myStning = new stning( 'a',10); 

. ' 'aaaaaaaaaa ' ' ^•ajill a.i].ia. 4 j„,Vi ^LaLui ^Liülj 1 1a ^LlJi n^_La ^ jqjA 

4_i^jlä. oj^u'ül (j^AJ jli 4 >^il -y jl 4aIc- (jj^j (jl (_5 J >^ , '^I lP^I 0ÄliA ^ Ij ^ IaS «iliJI ^lALIa] (j^AJj 

Lüli 4ij^ia]| o^Jj ^alc- s.liJ ^»-läiLuü (jl L. )>j IajIj (JasLSk a-Uj ^Äa ^I.'iVuuIj (jjlS a-LuüIj (jl 

-Lr kÄal jjä^l ia\I jjc. f.Uj ^-i-a ^l^äJLuil UällaAal ^jA^äiLui-a Jfi-l 

pLiülj (jl 4_ia.jlik a^äjjoil JjaiLuiAll (jA 4jl ^äat i Iaa 4aIc- plij ^cAlia i _äl j/l (_jä«a! (jj^J ^ -^3 

_liLa.j/ (S J Äuo l-<^ ^Äill 4.Aj,ic- (■ äl n.o~j/l oiA (jj^J (jl ^ adli (jl Jä^j/ (j^] (. äl n.ojM oilA (j-a PJl^ 
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jjll (jJ^ll (>1 iA (jA%al1 ;J|J&j 















Destructors: 


V lüli 4-alc. ojjik^jj jjl£]Lj (J-a*Jl flgjl C*J <_ajJäjjll C' )1 ila» 1 .NET ja jJaJull ^tAlia ^AäJiuiJ 

(_^V CIlLajl*J ^CäJLuü ji j£uiJ jSJj aÜEl ^gjCaljjäl ^rg la ^CäJLuü Lajlj jJa.üil ^rg La] Ü juCi ^»Cäj 

_ jjl£ll i—äLa. (Jjä 4j ^Läl] ^Liaj ^g-a 


a 


. jiüll j£ i_a^jjü Lajjc. sjlcjiuil ^üj V jil^l jjaJj g la ji pli jj jl alt (> 

(Jljj V 4ji Vj 4j]l_aJl S jüCall 4 _i! 1 (Jjj-aj]l ja jfLajj j] Lüli (_£.Aa] 1 je. (JjaCia]l ^^)äj La-lic. 
.NET ^ CLR f»Lläj j»jSJ LaCäc. V) 1 plg j AClJ\ j)J ^ajj j]j L-Jjn.il **>11 ojSli ja La jlS-a jä ICj^ja 

_Ljlgj jjl£]l jJa-ü Cie- ojSlLll (ja 1 'iqj;J-a'i ClsLilij £_ia^jj 

•Aia^U 


1 CA CÜ^-L-ul jti jilSJl 1 gUun jill jJLäaII jjjäU jja.fill u { J& -laLuJ Vi 1 nie. ji '4A 

Jä C2Ua JLv J£ liill 4 j. ,iiIL 4_a jä. ^unl AJLutaJl aCA jli Sjjj£ $j juaj ^lülll jCL^a jilSJl 
.J^caikll 1CA lüaV CjUillll ja j^ilVill 4 _jLj£ je- C-iCa_ij (_ajMij 4K.ui.all alfyl 

• «♦ »» ' 


Static Class Members: 


aAWa CllVl^J Lua-aLall (Jj'ä'vllj ^cALlallj (j*ajL-aäJl£ f.LCaC.1 li)C] jjSL jl 4jjlS-al (_gjl 4iLCaVLjj 
f.l_Cac.VLj LCaji (_g.Ai.ajj (steitic) 4 j£jj11ui f.LCac.i Lud jjfL ji LCaji j^-aall ja 4ji V) CjUjI£J 1 ja 
<£ jiCla 4 K nl'nall fLCac-Vl jj (Jjäa. jl (jaajLaaaä. ji ^cAlia jj£j jl j^-aJ jillj (shärcd) 4^ jLLall 
dlljjl£3 4-alc. fLCae-i IgjlSj lglaljj jl 1 VKaj (_gJLj]ljj Calj L Vu^a (_gjl ^a~iVi jill CllUjlSll jla> jjj 

ja 4jl_2a 4jl je. 4 Wuaall CllljLnll (_gJl (JjA^ajilj 4 KjjLLhJI (JjiaJlj (j^ajL-aäJl Lil ^.a.aaj La i_t'u^i 

L Vu>all ja ÜC-la-a 4jla-J (jaLllj jjLSJl jjj 4_SaJJj-a]l j-alj^l Cjjjj ja 4 jSjjLLoJ 1 ^cAliall 1 iKa'i Cllljjl£Jl 
jLll i—ilaaaSl ClsLulS ja 4jlaa «.Icül (_gJI 4 -^1 -v \ liuJ Lijli 4 j£üjLLuJ 1 pLCac-L?! ^l.'i'v'nal LjCji lil (_gJLj]Ljj 

_f.LCac.Vl oCA (_^j^j 


4jliiLka ^AUa Convert.ToString()j Console.WriteLine() j U^U l Jiiaj Jllall J&. 
oCA f hVLa l ja jlajj ^ Conveft ji Console *—äLlaaaVl jA 4iLa. fLiCV Ua 4^.La-j LLuJ jaij 
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(■ <1 U.oLM O^Ä C-Lij 0*1x4 dl]jj 4-4^Jj]l ^^3 1 Irs dlj.la. (_5^jjjjJ li* (jli dl]i li]jla. (jjj 0*1x4]! 

\ 3 x-x 4 tdlj ' ^ j.’n La£ (-Ldx. Cliun]) 4 -y 

.1^x3 4 jfLjjllm]! (j^ajLkXxäJlj 0*1x4]! ^l-läxjuil 1 n^.4) ^^x]! ^-LiiajV! (j-4 .l).!*]! d3li* 
l^^lx]! Jld]l ^3 L 4 S UML 4 x i 1 _ axxa]! ^3 4_iSxilxui]l e-LjaC-V! Jxaj (j! I iid- 4 J 


MvCLASS 


H-InsIaiiceProperty: int 
+Stali( Property: ml 


+IiistanceMethod(): void 
+ Sta ticMelho d (): v o id 


(1-5) Jül! 

• äjij 4nyyLSi A^ü-a ujj <TOi v : 

• * *♦ » V» ** 


OOP Techniques: 

^ SjJäj ( _ s üj ciiSj]! (jlx. ji]j (J-4 *j i_iiSj CjUjI£]! ^^*1-4 lisjc j dilxoiLmVI (j^l ^gxa. U]jLii -ial 

;0jc. ^uik]l li* diWii <-_ä^ai CIiUjISlI] Lj! j- 4 ]! (jJa*x 

,Cil^a.!j]l 0 
.4x1 Jj]! 0 

.Jl£^Vl 4_p_lxj 0 

.CjUjI£]! (jxj xlili^UJ! 0 

.(J-4!_j*J] dl j]l t_Jx42*x]l 

.dj!^.^! 0 
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j^t 






















Interfaces: 


1 g \ 4 x ,a-v.a 4q\)-».a\i kdjdi (j^aaL-äxiJi j ^aAli/di ^a kc. j-a>-a Igji ( _ S J& IntCrfäCC i— 

ÜA La <- Vu*a (jAjJa l^al, VLi.il lijlSLsb (jlä La lä3j& ^g^Aj 4 )ixa 4julaj (■ 'dä'l C1 uj>j (jCaabil 

^tA^-Laj (j^ajl ^ ia-n .1 CjJjJjoi i iL-adi (ji 

^-a büi 1 T6.ai LaS A^ad^li (j-a k]La>. a-Luüi 1 i'6.a) j? jpbä lAAakj] CI)l g >1^1 A^ijjj j)t (jS-aj V 4ji iäakj? 
(^§5 l^jLCaC.1 j)AiCa 4 \-\a^ a^klui 4_]i j)AiCajj (ji (jfLaJ V Clllg (jli blli ^gji käLCajfbj <—iLbaajM 
.4^_^1 ^11 aC^j Cjj-dt i. Vu^di jjj^jla (je. ^lu3 e-LCaC. j/i aCA a^jiuCü 4jLiS Lai j -Ldä a-LCac- jM <-_LjLü t_$j ^J 

ClliC «AliaJIj (j-aaL-aäJl ^<\i ji (JlfLdt (JjJjoi ^gic. l i'6.al jjjLuJt aj^ill jlabä (Jl!i-a aC^*JL 

clLj jAdl <$a.i j jSj]j <$a.lj (>uCa (Sugar j Milk j AddSugar()) Jl« <*1*31 ^1 jcVI 

CjLuIS £-a <g_^ljjl aCA ^alcidml l ü£*J (J i—ä^pjb ade. CLl^ >1 j3l ^Lud icjj IHotDrillk <üLui3l 
Äij j )la]l (jaiiüj CjLulHI bÄä (J-al*j ji l Vl^-aj ^LilLj ClipOfTca *—Lu-adt £-a l^-atjlä-Luit Laaj (_£^>^i 
aj^ill L_jaa>. £-_^j 4 u«d -y (JiLa) LCaji 4 i/il -vH l g -vAII* j l g >«-dl i/i\ l^J jj£j ji CI)l Vil^li aC^J jSLaJj 

- Lu.^1 LeafType cslddt <ijj £ d j' CupOfCoffee sj$I3i jbbä - VuA BeanType 

.(CupOfTea ls^I 

CupOfTea jlib-^d' ^.jjß ^ *-*£j IHotDrink <$-=>•' j>33 UML Jjibj JLill JkLJI Jlaj 
.(1-6) J^LJi (■ Vu^l i (Jjlaj] LaLaJ 4jlCCa JfLL jjl Jäa.V l$J CllpOfCoffeeJ 

llaic^lLuji (jlj (jjjiL Cjjj (ji bCjCc. (■ <1 (jS-ajj bCjCC- Cilg -^1 j (. Vn^ali ^c-Cj jjl (jS-aj 

(jjj <Sj!LuCa]l a.LCac.j/1 <—äu^)*j Cj*j jji (j-a j?Cj3 ,\$ -n\ 1 (j-a Lnlc- ^)äjJ <^a^)JI ^ C il g >i jll 

^bC^j (jiVn^li jyCA Cjjj (j-aj j (j-a^Ca a-LCafrj/l aCA ^Cai (ji lli£>aj (jiVu^a 
.a-la. i_1 u.-i (Jkl 4-L«alädi aLCac-j/i (^Ji käLCajfL 4^2ki_j]l aLCac-i (jaiL-sali (jJ-^J (jl^j j-aVl 

I^A Jjjj (ji LLL& (jli \ j)£jlj l-yg io (jAJala La ( Ü«i ^Luüb Lade- JUd£j ÜLa 

4jb£ l n^aj V *bli J/\ jj£Iij ^Luüb LaCa£- Lai g lall IÄA L^j ^ jßu 4 ij» a SjtUuu lall 

^cALLall ^i.A“u>ii Cjj LaJjC' (Jaiä ^cALLdi aCA lJüjxj j>£-aj <üj j^a lg ~vALLd Sjiudli 

• m( jL Uj ^bäll Lide, (jla A t-Üuali (Ji IA ^Aljll (jAda 4ij*^dl 

j flunll jIlw (jj»da ClScj JA A^^l^lb A > ÄLnll Ajjjj %/ 
Sj£llwi 4jb£j ^cAUa]| aCA i_Ljxj j I JA J aA^^j^dl klalLdl ^cALLdb A { äL^ill Jjjjj •/ 
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( 1 - 6 ) 

;CjUjIÜI ja 


Disposable Objects: 


o^a ^aj (_ 5 ^l jjl£3l jl IDisposable u' cs^' lS^] <j) 

4 yl y j A^j*j V LaAic- l.aH IÄA ^g-C-.Vuu) jl jfLaJ DispOSC0 -i ^ AKÜ -i 1 -aj Ajjj jl a—Lyj 444 ^!^]! 
Lajj j i"ll nMI ^ j.ay ^a LajlA ■k^^jjyjaa Clluul i" \\ nlMI Ja (j^aliöll 4 il,ac- j£Jj 4_La (j^aLkllll A_jjj jjlfül 
Ja Ua-l^li! A*J tillÄj ^lläi]l Ajl ya Ja Ijjj£ ljA3 tillfrlmJ ^^ill CllUjlSl! Ja (j<o\y~i\l ULl^.1 
lijlaj l_1^1ujI tilliA 4 q i<jy II ji ?LajA ^ag-Lall IÄA a-lc-AiLuil ^)£Äj 1 illc- (jl jx-l IÄA <_Ja Ig-j^Vn«' 

VK11 ji (j^ily'^W 4-alAÜj 

o^jülxa jt- 4i^)iaj Lall IÄA Ja oj^aäll o^lÜuj'^l Ja 1 Vl^.a'i 4 >«-il y 44 b ^lAäÄjuilj (^$ 4iü Lil ^-ajuü 

(_)£juü ^Uäi]l Ja tillfrlmJ (_ 5 l) 4jy^>2k -ijlj-« ^»AÜjjJ UjI£ (jl I n^-aj Usillg 4-aHJI ^lAäJLuiLä 

;4_j]Ij]I 4 k u.^11 I 4 J 4 i.sa\ y 4 ;y.a^J 4 Äj£ jxi>>i jjl£]l IÄA ^Aä.lmj 1 " ny (!il!La oj£lÄll£ 


Using (<ClassName> <VariableName>=new <ClassName>()) 

{ 

• • • 

} 

jjliÄl (jl (_5 1 4Äj£]I oÄA 4jlgj <_ 5 .ll Jj^ajll Aic- LljIÜj ^^c-AIulLuj DispOS6() lall jli 4Üj j >]a]l oA^Jj 
_4ÄS<j 'ÄAj Aic- UjIÜj 4Jba (j^ilylll alimj JaS3 lilli oj^n'Iill 4Äi£ JajJa ^Ay*i>«u« <VariableName> 
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Inheritance: 

<■ Vt.-o j-a LlljJ (jl <■ j^AJ i.'''^ 4_a.jj]l 4 _luI£ 4_a-a Jl bl j-a ^aI j-a InhefitanCC ^iljj^l Asb 

J ^AäbuU (jl jSLaJ j-allj (j-ajl---vv\l£ Cljj_JI i_1 u^»\l (J o-j^j-aJl e-b-saC-LM jl cjlE ^lat-a j _jl 

l_AI i_< u-*i\b Cljj-a]l i_a u-a\l (Je- jjilaJj 4_ii-aj-ka AÄjx^a tlijlS LaS ( j~nu-a\l) djjl^ll (_< u-a\l 

^gAjauä (jjjLuj^/I <■ Vu^»\l j-a djjj J]l «—slL^a^M Lai (base) (jjjLojL/I (wiL^aib biajl ^.auüj parent 

J Je- <-_äjaMUu Aa.1 j (JjjLojI (■ Vn-a j-a (j# J djbjl£Jl ^.j-aa. jW’ilj (deiTVed) AÜuLall (■■ <l.i>^aVb 

(Jb-aJI (JjJjuj (Je- (_jjLuj'^I (_iu^ill j-a I —-i—aVi jj^l 1 _äl u-al a.Luül jl i_sLL-aVI 4.»->.u ji j-a 4jil __JI I Ti^.aj 

(J!i-a ^tAb-a j-a--oijj Animal ^*A?b <- Vu--»\l ÜA (_g.A-.uj jl I n^-a; Clibl jj~v\l <- Vu-a (LlbA jl jZa jiill 

^cAb-all ^xaa. f£.±> Lina, cow jJ' <- b-^i ^uu jlb-a (. Vu-a «.lLbl bj£-aj Breed() j EatFood() 
SupplyMilk()j Moo() Jl* k^aUJI <taAlia <ji Jl käbjaVb Animal ^^1J Sjäjldl 
Cluck() jjAb-ajl Je- ja-alj Lina. (jhickcn ^L^-dl *• Lu-o jjj ijLma _yä.l <■ Vu-o «LEI I n^-aj 

.^b LayEggOj 

;Jbll Jk-El (_gJ LaS UML Elrv-a 4 li-ul jJ kiil^JI (JLi-aJ I jj£-aJ 


Animal 


+EatFood() 

+Breed() 

-— 


I I 


Chicken 


COW 




+Cluck() 

+Layegg() 


+Moo() 

+SupplyMilk() 


(1-7) JEEI 
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jjj! (juEI (»Lma ;J|JC) 






































# jj£) V hun/il SjIxaII ^jäll £l jj| Uä dlAldj -iü 

(Jjj^^ jll jjAl V li& LaU IjaI aL_acAI 4-ll_j-^aj 4 JLuaa ^Jj^ai (_jjLuAI (_au-ail jA (_tU/i dj^jj La-lic-j 


4-al*JI aLaacAl (_Jj (Jjj-a_jll 1 IEaj 4jl Vj (jÜlall t_ll-all jA (JjiLuÄI 1 _<u-all 'dalikJI a-L-acAl ^gJj 

i klua (_£ 1 jAda ja jl 4 -ukj (_jjiLuAI i < u-all jAaa jA 4-aUI a-L-acAl (^j J_jAa^il 1 \ 'fsA 1 4iukaJI ^^3 

( iL-all jA^i a aL«acAI (_JI (_J_j-aa_Jl 4 -J *v ) IjS ji ELa jfj 4_i^jl_i. * j^J 1 “ Cj Ak *~ > j-* cdlLSj jUda 

?4_l^jLkll a^ä-dil jA Jj (Jj^Aajll jA (jS-all]l jj.3 (jiLlail 

Jaia ‘■ : ~'j^ protected ji ^a^aII £-_jiil_j cs-®^ ^Jj-^ajll ^1 jjl jA cJlii (JUa (JE j-ikdii 

_(_jjiLuA 1 ( 4_Laa^a]l aldaC-LM (_JI (_Eaj jl 4Üdall ( kLlaai/L! 

4jIj^ 1I iJ^Ea i_Lj*j Laajl LLLSLaIj jlä (jaluiVl i_iL-all e-L-acA 4jLaaJl (_gj)lu.aA i_kj^)*j (_Jj 4iLdALij 

Ea jjldi j^AJ 4ji virtual EijfcUä j_j£j jl (_jjLuj'^I i _li-aall a-LuacA j£iAj3 a-L-ac-LM a-ij 

■lijjj (jliouill <- ku-all (_£ J jj£j E^J dUÄj 4_n*j La jl (jIiaaII <■ ku-all JJ jA OVeiTidden ja-a*JI 
jA-aä ja 4_ilj J^a^ll Laijj ^ 1 ■ I jia» II ’ö^kdü (jdl V II l^J .AljjJI (jj jin» II (_Jj.ll 
ajk null j^aHui E-lic. jdudl ).lgj (Jj.1i iJliA j£ü ^i jlä 4_ia.jLäJI ajknull (je- 4 j-%~v i (jl Vj (■ ku^ill 

_jda*JI l^J (JjLuj^I i—kli-all -i-Jjjj (JjA^a_j]l (jx» 4_ii.jLiJI 

jj) iJjVni.i.all (j-aä 1 Vi ~jy\x ui> iLÜi jL/ 4j«<ald a-L-äc-i (jj^L jl jS-aj V 4_i^)ALlä]l aL-ac-^l jl lä'vV 

j t >)» \| ILä (Jj (J_jA^a_jll j^-aj V jJ^ (_yä (jiLbJI i_llaa]l Jj 3 j-a j jl Vi ] jl j^-aj ji.a» \l jl (J_jkj 

'_dall 


jlS-alj jV iLÜij Ll^jAlIä I ’Ng i<a EatFood() 1 Jl jl I tllLljJ^JI (Jl!i-a (_J| a^_j*Jljj 

i—kL-all jai>i j^-LJI I^J -iJjJp f=L j^J lA^j-a I ‘i )>m (JjJj 4 qV|-y.a aLJjl JSIj jl CllLI jjaJI 

(JSdll (_^ä LaS iJE Jj~'ixa~i I ü^/ii (jlLLJI 

dü^all jAd. j^L’ij Animal *- au.a\l "uu-a Ua^. 1 EatFood() l >g~^ ^JIla jl 

aAjjjj jloui]l (. ku^>\\ jj^j ‘JEj cow *—kik-sJI (_^i EatFoodQ ull liLäl cow (JLJJI 

_^^lJI l^lj (j-aldll 


j-a 4_ILa. j-dj jl 1 n^-aj ^ ^I abstraCt a, kll^al Igil ^Jc- (JjjLoiVI <-_kLL-aL/l <—kjaj jl I Ü^aj 

Jja-a JJC- i_ <ua] 4jj_j 3 jl ^fjl Lilie- jlä ^j-naII ‘_1 u-all a^äJiuii i _ s ^j ajüLlA a j j-^ij ^j-vaII ‘_oL-ail 

-i-JjJp (_$l aL-ac-^l a^J (JjJ (_JLiiljj Ulajl a^^^-a aLlac-l (^Jc- jl aJ^^-ail i—kl u-ai/U j^AJj 

.jlLjl i_lu-all j-aj-a al --aC- L/' a^J Aljjj iJLiA jjJj jl ‘.l^j (_^l (_jjoLai^n ‘_iL-ail 


J£dil (_J LaS dUljj-JI (JUaI UML ^n.an« iuAic. E^p^a 1 1 u-a Animais 


i_liAail jE jli 


.(1-9) 
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Animal 


+EatFood() 

+Breed() 


I I 


Chickeil 


cow 




+Cluck() 

+Layegg() 


+Moo() 

+SupplyMilk() 

+EatFood() 



(1-8) t&Äl! 



(1-9) JSi« 

(jl (jSuü ^ (JjjLoiI <■ Vu.-Vs <CaEVni.il 1 jj£>cu V Sealed (jjSj (jl <- Vn .^11 (jS^aJ IjjVI j 

.(_£^)Vl lsl_L-al VLa jjpi >m j 

i_^3 CI ll u\£l\ (_jjjLuNI 1 _iL-all JlLaJ jA j 0$ ^^9 i^l^ÜCCa (_jjiLoiI i_äL-a cilliA 

Ica tjc. ciscvij .NET jd=>j cji System.object cW^' j Kaa I ^aj object 

.^ClÜll (Jj-aall ^3 ^)j£i i_ 
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jjll (»Cuiä 




























































a 

ciLL-aVI i CjI^aIj <jj» dijj <ji J^aill 1ÄA ^ lixuu» l^Jc- UjA^j Cjl^ljü (jSLaj 

Jjjj (jl tJlLäbU (jSLaj <^1 Sjj^all (jAL a-tjAC- CjI^aIj (j«a ^JJ (jl CjI^aIjII (jis 

.SajJc CjI^aIjj 

:^jJajj 

Aj V liuA ?Lu jSj L_äjUä j]| ^bül (j«a 1 ü^.a't i_fltiuaVl AjIjJ cltalJ La Ajl^ljll ^AäJLuü lÄLaJ 

t-filiuaVl Aiiljj ^AäIuL ^Laj fclil^ljit ^J&Lwü ^La ■■ Lüi VI <jV' LLSC' friViVi CjIAj jj^VI <ji 

.fjlftll J.^' ( __ s i 

• JlLuiVI 


Polymorphism: 


(_jjjLojV 1 1 _a'u.->\l ^<s lAljlAäj jjl j)£-aj (JjÜlla]I i _a u.->\l (jl liA AjIj^Lj 4ÜLuLa]l 4 .ag .all AaJ ü) 

t äl u«-iV' (j<a ^g. lal 'lll (jjLSÜI (J-alaj (jl (jl_ia.VI ~L>» ^ ^3 (jS-a-all (j.a A_j\jä tillÄ l_Ujuüj (_j*ajL-aidlj £cAl_La]Ll 

(JjjLuiVI 1 _ a'u^iW JS, IÄ] (JULall (J j ■ ■> ^^Jc- ÄS ^ n'ä.a 4jt_u«a ^lAVn«lj iAlj!LAui (_jjjLujI i_q‘u.-~> jya 4a~n : Iix>\l 

j cow käLLall (_ilL<aV' (j-a ^_La]l Iäa ^IfriLail \k .. u^ > (jli ÄjAic. EatFoodQ f^W Animal 

;jgILui«a]l <- Vk«-iII I i.a~n.a jjlS jl LaS 2 ^-Lall a-lc-AluiV LA=l)I ÄJjLa-a (jjSLui Chickcn 

cow myCow = new cow(); 

Chicken myChicken = new Chicken(); 
myCow.EatFood(); 
myChicken.EatFood(); 

Vj*v'i a (jjLaijM <_IK^ill (ja .VumI (jl 1 TSal3 IAjA^. 1a*j 4jI^)^ 1] (jJaaö liA (JISAü VI klAAxj jj 

La£> (j'nu^ll (_lL-sJI ja 

Animal myAnimal=myCowj 

IÄA JjLi. ja (JjjLujVI c Vu<-iH ^cAlia a-lc-Aluil 1 l'Saj liA Casting ‘ ^tAäümV 4 -yl ) LLuJj 

|(J 

myAnimal.EatFood(); 

1 Vl^-aj ^ 4jl Jäi.'i (jÜia]l <■ Vu^ll ^ Ajj-all EatFood() I- 4 " «.Ic-Aluil ^gJI y a^l IÄä (_ 5 AjJjuj 
; 4 *v o j j>^ij (_]<a 3 Ü (jl 4 M\ Ojä null (_^l 4i^)Ul ya iij (j’nM^II i_iL-adl ^3 <äj^)soi]l 0 ALLa]l a-lc-.Vlml 

myAnimal.Moo (); 
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jjll (iL-ls. (jjjAj^_all 



















JjVia ^LaVI jll JjiLa JAjyjj 1 li£>ttJ Clna*. La CäStillg ^AäLuü ji (j£aj JIa. JS J^- 

^^JL) Lafi juliiall i. a u>all jAiia i ä^a-LI IaII a-lc-LLuilj jjlaull i <H/>11 

cow myNewCow = (cow)myAnimal; 
myNewCow.Moo(); 

cow <—ü^sJLi (jjjJ myAnimal Jj^LaII ^j jl£ LI jaljc.1 ^ijj JALL I ja ^-jll La l. in Lu« 

lilL iL jiiui lül VI jjl£ll £-j iij^ 3 " a - >c ' LJLa COW < —LasH ja jL-äa <_ä n«-i J\ j£ü ji 

. jlall J«.^»q\' 

_Jl^Ij <- Vu^i ja a j-1LlLI 4alrk-all ulslLilfLI ^Jc. ^I^a a-LV l-la« aAli-a 4_üaj JlkLiVI LpA*j J!iaj 

LpA*j aAäLmJ (jl j^AJ jauLa j £.jaj j 4 juiäj l_jVI 1 _< n«-ij ij jLuü jill 1 _äLL-aVI A^a-a (jjiL 4jl Jäu^V 

LpA*j ^IA'v’umIS^ Liaji 4Üj^)la]l (j«3 1 ) AaJI i_iL-aj jjVI <_<n<a ja jilj ^Lbü jl jfLaAll ja3 Jl^.'nVI 

lJLa ji LLUa lILj (creature ^Vl <1 jSJj 4_iaJI cisl_ul£ll <. Vn^j cow jLI <• Vn«-» jjj JI£jaVI 

_4j|jj]| 4_ia j jA«>» tj jLuLa <- Vu^i 

(jaj !ÄAj Object (JJ LoiVI 1 a'n^ill jA 4 q'n«A jä <. älu^iVI ^ j-an jl jSL La 4 ft\ «L»I 4 lä-sVLa5> j 

jl j£-a-a]l j-a jl IÄAj <- äl n^»VI AjIjj 4jAjk J j-l^JI 1 _&L-aJ! j objcCt (jaLuVI 1 _a'n^ill jl 

.Object *- Vu^iil ja dlVL^S Cjlijl£]l £JAa. £ül*j 

jAJa^La 

(jÄ fLijl oje. cj|jl»ljUll ja £ j ^Ijäj^uI Console.WriteLine() j^j 4 ^' Ijfl 

4 *jaU AfrlJaj ^Uuaw L»a objCCt £ J4 j-a Jj)*v*ia < > ^übuwi JjVI jlal jLlSI Aju jjal jL Jl2 £jiJI 

>11Siaü Je. jjli (jV s^ üLlaII 


jj! <jk JlLuiSfl AjJJüu 


Interface Polymorphism: 


^c-^>]| ^gic-j l*-a (j^aäL-aijlj ^lALIaII ^LaaJl] ^AäJiuiJ l^jl lljl^jj Clll^^l^j]l je. I ^ n«a 1 nWi Aal 

4^i.l_j]l j^» (JjVIa llj j jj^J ji j^-aJ 4j| V) Lll g >l_^l' (ja CllVI-^ a-LLjl j^AAll jjL ja 4jl ja 
Je- 4^i.l^j]l aÄA (_Jj 3 ja 4.A.VHI (_yaj 1 t^vvllj ^cALLLI (Jjj-a_jil (Jj^’LlI IÄA ^IaLLuiI ÄjLc. I Vi^ai 

,<gj^lj]l LÜj ^e. Li jill lLUjISJI 

EatFood() Animal <_>aLaiV' a Vu^»\ l ^IasLuiI ja Vaj <jl (jajiii] JULI Jj^ Je. 

Chicken jiL^all jlaj Ll& ICoonsume -? cs^Li <^lj ja^b EatFood() Aili 

IaJ Ajj j ^l-?jl Je- jjj>a lijl jA klLaJI aÄA j JUjv j]I j jllj 4^^.! j]| aA^J Jjjill COWj 
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ILa b-üc. 1 ü£-aj jj 4jI jadab V dil^a.1 jl jb!ic.b <■ Vu^>\l jada EatFoodQ 

La£ o^jAjxuj ^l9äJLuib lall 


cow myCow = new cow(); 

Chicken myChicken = new Chicken(); 

IConsume consumelnterface; 
consumeInterface=myCow; 
consumelnterface.EatFood(); 
consumeInterface=myChicken; 
consumelnterface.EatFood (); 

bljluia jjjjLoii <- Vu^i AahtJ V Cliia. L-JjLoiVI (jaäij o9j 9£- clsbjlb <ilc..iLaiV klaJxuü lilb j9jJ 

cs^j c5^'j consumelnterface.EatFood() ®^ ^ \iA Sil 

9bu&Vb blbj Ifrlb Chicken <—Lu-allj cow *—äbaall jada 9ja».ja3! EatFood() ^ball 

_4£^l^]| (JjVia ^1 .Vuuall kll^JI (JjVia ^ 5 ^° 

jOUjlÜI ju Cj&WI 


Relationship between Objects: 

- jüall (_<K*all 4lalb o^)j) x«-i j (jaLaiVI 1 _liabll i _La£ diia. C~ )1 Llbll jjj 4 fiuuj 49Vlc- 4 jIjj]I (Jilaj 

( iL-all a-LäaC-l (_y!a*J ^11 (J_jaa_jll ja jSLajJ jl j"u : äall i <u^i\\ jbaJj -4_ia 4abdl a-LäaC-VI 

.1 ag a Ijal dll u\£l\ jJJ djlÜVLdl l^jä jj£ü fl.li.9c. ^-Ldajl dlbA 4_iaa»-a]l a-Läac-VI j y> (jaLaVI 

La ^-uodl ILa ^9 (d^bb (.— 

j£aj a-lj-i^VI jl V] 4 jIjjÜ 4jLaa l9A jl ^)bl Ifuxi La c Vn«-» (_gjaa.; LaCüc. (_f \ ;a.lj-bVI [ 

^»biÜI 4 ijlbal 49blaVb ^jp'vall i _tunll a.bäac.1 ^^Jl (J_^aasj]b ^b^jll ja jjbdl i _lix-all 

.^ji'vall i _aL^all a.bäac.1 alAäJiml (_Ji9 4i9bial C il ila» ) 

bl^ 4_jLaa Ea jjl jbl <■ Vu>a ja a-lllC- CllVl-ad jbi. 4jlbj i_1 u^all (Jal*J C n~s ;Clllc-_j-aa>-a]l [ 

jyadajj 9 ClllijÄx-abSI (je- jLLaj <_£^)bl bljjx» djlj. jl vi cjbjisii ja 49 jb-aa i _ s ^- 

bljaJI ja lA jjc.j t ->>-v\l Jjbb 4ajlSalj l_jjj jillj 4xjj£äi] 4dl 


Containment: 


jj£j jl cJäadl l9^J j^aj jjlS L- \\x i’LmV La ^IdäJLuib l-l 2 k )ani.n jai a.ljla.VI jailaj jl 
jada 9_ja>._ja]l jjlSJI (_jaajL-abj ^cAba (jJj (J_ja«a_j]l ja ^ jladl jjlSJI ja.K’ina j^a’in« ^^JLilbj Lalc- 
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jjll (»tuia ^iJtl 



















f l l >>r-VI j^a j£aU j_ji liA lül V) 4_jUUa Ua (jl (JSa, (_JSjui ^^Jc- (_5jLiJI (jjlSII 

.4jIjj]U lilU ^-llalmj US LaS (JjIUaI! <■ Vu.'ill ^)JC- (^ji-y-all <■ Vu^ll -ClUJUl 

;4ia^^U 

üLLall (j &I ‘Laaladl p\ ..hcVli Jalä 4 javaltj 4-aüdl f-UUc-VI f- Ua&Vb a-LuUij La <ji jSii 

,£jUJl (>» IfJt Jj^äjJl UÜUu V 

öla UlUj LLaä Ulj (_£jl^JI <■ tn/i'l (j-a^ 1 ~L I(_£jii-a]l (jjlSII 1 iiS>aj 4jli ÄAjAj a j ja^jj 

dülS (jl 4_i^jUül Uli (J^U. (j<a ojAjUxs (jjlSJI Ua «iLjaC-l (j<a (_^l (JjjA-a^ll (j<a (jSUlü 

^UVnuU »1 t.^-»c.yi a^A ^(jl InK«U (jli UlU (_ja Ualc (_gj)'i*\.all (jjlSII f-lAac-l 

1 <u^i'l (_j/aAa (_£_jiskUI (jjlSII a.lAac.1 1 iUS ^3 ^/LalS l-aSVi lii.d (jl (- 1 » j Ua (_£jL^JI 1 aL-Äafrl 

1 _aL-aill e-L-Äac-l (jJj (_Jj3 (_5jLäJI 1 _tu^ill a-Uiac-l ^3 “UsUAjI C \\ lU» ) ^UÜll (_gl| käL-ÄaVL (_5jUJI 

^ aII 


^lc- ^a^-La <1 Udder ^JaAlII a Vu^i C5 ic. (j-a^n (jl COW jäJI ^ Vu^l ,j!Laj JUU! Jjjjoi C5 ic- 
Ua a-lc-ALuiU ^»jL Laj^jlj 4-U -vll i. uu-s Uli Ua ^AäUuu (jl COW (jjl-^l (jSUj Milk() S 

( ^a,'l'\1uu' 4-a^-a jl a^)AUä (jj£ü L^ Lall Ua (Jja.-i1 Vl u' Vj SupplyMilk() c> «■ j=^ 

.cow iß ^' 

(_<u^i\l (j^> “Cu^aLiJI j)JJ -Lul^) 3 tL ^U'v’nuU UML l)j''U~i alj~l J v.a\l i_äLL-a^l J!Laj (jl I liS^a 1 

kä^lc- l^jl ^jJI ojLui^U UÜij 1 f^^l ki'LlI UA (^ä^jia (^gic- ^jAajjuij <juiij (_gjl-y^ll (■ Vu^illj (_£jll2>-a]l 

jplS (_>bjUU jl liiSLu Ai.lj Udder <jj^ C 5 ^ cow ü' ls' ^'j — <^j — ^'j 

liiuj COW l —ILu-al! (_gi (J-aLi. (JUa. 4jlSj Uddef *—äij-adl 



(1-10) Jüll 
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(»Lua 
































lllC* 


Collections: 

AsJ j (_]j)~\'i.a ^^3 (jjlü (j-a alalc- ^j3 I-iAI dlläj)3t^->x>\l ^lläHml 4 iä A (jj.i,al “vH ^3 IxaLtj 1Ü] 

Liaji CllljjlS ,jc. ajLc. (_gA IaIL alälLml ^!i]l ClAjVi.a\l £■ l_yji jjl ^)£ij CjUjI£l]I Llaji (jjfüail siiii jj] 

;Jlla]l (Jjjjui ^le- 

Animal [] animals = new Animal[5]; 

£a^JI 4jt_u*aj alle, ilalc. j.a-N.a\l ^■■a.i.a-i AiSLjaVI LIJ>a]I (j>mj £a 4ijL.'->.a (je. ajbc- Clllc-^A 2 >-äJI (jl 

jp» (_£ jiaJ u' Animals; ^juiVI <_£! <■ Vu^iW (j£-aj JUdl (Jjfui ^JiC. l§JjiaL LS j}\ CiUjISÜ 

.Animal ^AjlS 

(JlLa ÄjäLkial ( _ äjllaj (j^-oYl i"llc.j).a , v.a" jjl ^3 (_ja£ü dlläj)3K-i.aH j illllc-j-a^-all jjJJ (— uUJ^)]l j^sll (jl 

4 uA -y\| alle. blliA (jjSjj <c. j,a-N.a\l j y± j^aliadl 4jlj)jj 4iUla'^ RgmOVCQ J Add( ) (j)>g Lall 
4 qjq-y 11 ,l^la (4iJL) 4jt3_^ ^gic- iLaJcAL 4c-j.a-y.a\l ^ La (jjlS (Jj^a^ll (jxs 1 VAxa'i ^illj It6m 
(Jjjjjj 4_ilc-lij a j j^^i i I» II (J_jj-aji] 4 u^-il -vll alA alläHmt ^ja I l'A.a~l (jj^L3 blliA 

_l^jLajoiV lisj Animal ^ILIL J^a^ll (j£uuj iliukj Animals 4e. j-a>-all 1 vA^j JliLaJl 

;lA jA^aliaj l^Jalljjlj Cillc-^Lill UML <JA«J jjJJJ 



(1-11) Js-Äl» 

.afc-vS a 

.lIiLLUSI jyj Aijlxib (jVI jy-a^-a UiV Lüij Uä ^LuafrSf) £bai 


- 31 - 
























(jdaj Animais (jjdll (ju l-^ldd <- Vu^ij <c- j,a>.all <■ Vn^i (jjj <J*-alj]l JaäJI i-_äljlai f^gk f ÜjVI (jJfi 

.Animal djldd t> ^ cs' ü' ü^j Animal <j^ cs' VI 

_e.J>dl IÄA (j-a ^jl^jll { _gä ^)dl (Jjj-aSjj Cillc-j.a-y.a\l (je- CIiCaÜj dbjjai 

:JaIjslü Aiijii 

Operator Overloading: 

Caj CS (jSl 4 lii. dl CilV jVl-all £-l_jjl 4 -vH » a\ l_sIjS] 1 lÄA j^a ÄÜjLuJI (Jjj_£»all ^3 (Jdjjdl LiaCiCLujI Cäl 
l_jj 1 Imajlj l^jlcüb ^1 t_äl u^iV' Cjldd (Jd_j*JI ^Icäiiml ( _ 5 :aivLa]l (jxa 4jl (jl_ii.jn (__ja*J 

.(J«a!_j*J! oilA ^ullj jxuiSj 4jqd (jjjj dlLaaLdj <■ <1 u^»V' CjjJjIj dlÄj (j Slaa die 

4jjl£a UCjl IÄI CjCjc- Weigllt Animal *—Üadl ^gJI 4..u.alä. <■ iliai (jl 1 idaj JULall (JjJjoi ^jic. 

; t _ s Jj Ld o^jiüCü i- idim lüli 4 uddJI oCA alcäiLmlj Clsljljjdl (jl jjl 

if (cowA.Weight > cowB.Weight) 

{ 

} 

4jjlLa Weigllt A u/il ~v\l ^Je. AaÜu (_£Cll (jAi-all ^)3_jj (jl Iidaj (Jd_j*J] Cjlj>]l (JjAadl ^IcdLulj 
;(_ 5 L Id (JjjLuJI JajCill t-idj (jl 1 jjdaj ^Idljj ojCüda Clllijldll a-Lajuji ^IdJLuAj CllUI jjaJl (jl jji 

if (cowA > cowB) 

{ 

} 

overloaded Scilj ojj^aj ij.a-v.all JA*Jlj ">"Jal*J dljll Jj.a-v'ill 4_mj alcäümb Ua liaä cJ 
^glll (.. fll.u^aj/l Ca. 1 ,_ja f. Jaü dlÄj 4 £jLjj CCd ojäjCu lild CS (jjSj (_£ Jl Jaladl jA OpCratOf 

">"jA JdjJlj COW *• lu^ill (Ja (jUd LaA 4_)Ca. Ij44*j ÄajLuJI * j°j dl ^gi I LaCäÜml Als 4-aCäiLuü 
.Idlala 41» -y i Jdjdl Ic^j CjC^ i—L)^)*j dliA (jd lÄj Vj J4C- CllLlLasdl (j-a ^^jll lÄA (jl Jä^vV 

jg.iä.ii (jl 1 idaJ jli JaS3 4ij^>3t-a]l (J^ljC- ^a dlj)]l (JjAaClSI 4_üaj ^IcäJLuil LijldaLl (jl LCajl Jä^Vj 
.^liiillj (_5ClaiVI (J^ljsdl oCA ^glduü (J-öl^jjdl aC^J CjI_) 1I (Ji/i^MI aCäÜmj (jl Iidaj 4jl j/j oCjC^ (_1aI_jC- 

_a.J>dl IÄA j^a ^1^)11 die (je- c"iCaÜj L_äjjai 

;Cj|JaVl 

Events: 
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ojSJjui je. ojLac. (_ 5 ^S Ic^. 4 ,ag ,a Clslc^/I jl 1 g Lac, jxa f. j^£ CVCIltS ClsIC^VI jg-Hj jl CI sl nl^W jSxaj 
ojS jiifii IgLl V) ClsLCaljicAl 4^_jLLa jJ*-a <—S^jlä Cie. CiL 4 n»-a 4 

<C. jxa-Nxa ^1 CsCi. Animal jjt£ 4iLCaLl ^»jCi LaCic. 4 m xa 4 ,ag a 4jC\j (JÜLaJ! (JjAxjj (_glc. 1 Vs^.al lg_La 

y^l 0 jiscill j' Animals ^ Vu^ » \ l j* I«. ja. clku ^jäi ^1 ajiuci]l Jici ^ c'n-ys Animais ccLLl^l 
^JU-aj lüjäjci] event handler Lisca. ^Jla-a 4 iLcal Lnlc. jtä lücj ^Lällj Add() gg.i<alt (^e-ciuij 

CjCic. 4.i,a.>.uj La jAj lllCaJI die ClljCa. Cie- ^C-CLCi t ji]l £_jljill jxa (j-aaLä. £-_ji je. ojUc. CllCaJI 
(_5cJ! dsCaJI £-4 Laü !^SS ICA CIiCaJI ^dl*-a Cxi jl 1 niej faiSG 6 V 6 nt jl ClsCaJI jlgCiL 


4 i 


j-a (JllLall (jnxj ^jlc- ^Jjjj Loxs Icaiau j!i£J j event-dllVen ClsICa.'^lj SclLa c" A qjja-lCiil 1 n^-as 
jjj 4jaä_Ca (JSä ClllC^VI 4_}]£ a j Calaj WindOWS Cslqnkn j«a CsCaJI jl ^I*j jl ->g a \\ 

4_j (j^aLäJI CIsCa.II ^dL«-a 4 JLxuiI^j 4iiaJl*-a La ClsCa. ^l (_5Cjj jJ j^l JaJjLi] L.s^x« jl öjläll 

.LCaül ^jjliall <a. jl jl ajlä]l j^/lä. j-a ClsICa.'il cdjJ I Vs^-as 4jl j 1CA j 

j-a*ji <—ä^jujj WindOWS ‘•''sl' t mAi ^ ClsCaJI 4JI (jac- 4 Aft (Jxk^aill ICA lia.V iSji <—ijxui 

.f. jaJI tCA jxa (jaxal ~v\| Clsl.Ci.Sn je- CluCaJI 

JjII 4 

Reference vs. Value Types: 

cÄ a <iu^is jl j^l LiiS-ajj (Jj-vlxall ^-_ji 4 -i>m-\ j dlCj jjjks^jiaj ^ (JjVixallj ClsLLnll liAl 

:(Value Types) (Reference Types) £?■ jj' :LyLu cc^ci c# 

.(Stack (JJjCS-alL ( _ 5 -axuü)o j )Slc]l C^lj ^jCa_jxa jAxla lAljii-a 4 xasqll ^"l_jii 1~»A s ■ 

^g-ajuü) o^jSIcll jxa jil jlkxa C_^i._jxa jjli.x. ^Jl jjClü ^i.j-aj ^i.j-a]l ^-1 ^jii )-»A~s ■ 

.(Head kxajSlL 

C5^J String Cls^jiCLa I LaCüLJ ca] 4itL 4^a^)JI Cie- (JjxaxalÜll oC^J ^.LajA^iÜ 4 - jl ~s \ CCuJ Clül 
jjC^J iLalcälLusl jlS C3j 4-aaä ^l^ii l^-aiä*-aj ijjt CllV jVl-a (JLa 4 fauuj Cll'i? j^CLaj 4 sarv^a ^l^ii 

_lgjLLla jjc.^ill 

Liaji clliA j object j String ;Jaää jAs^uu j^c._ji LlliA (jjjJ 4 qjq-v\l ^ 

IcJj >^a _jA 4jlCüL 1 _äL-a (_JS jj l^J (JjjLüjVI ^ Calxl ^lillj CllLäj^x^i^ll 

_jj^aä]l ICA LiA die je- CllA^i ^yiilä 
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jjll jjCll (jJjAl^-all ;4lJC.j 



























Struct 1 


Struct: 


(ji V) <—äll^aVL j lAa. 4 g j um StrUCt J (ja ^C.^)]l LS-^® bA Ig-Jl ’öjLoi'^l j-^ä 4-atA 4jakj lilliA 
-C5 Jt_i.ja tiiä LaS <__sLL*a^l Lai j <Lajiä StFUCt “Cmllä I ag JJJ b^jA j^. ISjä bJLiA 

A 


(ji 1 a g ‘i a J£J (jiajj f Ua£-) 1 ag 'ia Jllä ILJj ‘Luailb ^ualj Stl'llCt (^-Lj a-äl.LnVI (jjj AjLulÜI <j) 
(^i JjlaJl jj (j^iLuoiJb ^auj Lüaaj tbVjViaj i_flLbaVI ^ ^cAUaIIj ^auü ^jIjj jjIaj 

.LiU^aVI 

: Windows cjlluki ^ 4 _ujI£ 


OOP in Windows Applications: 

(jj 0# AäL Windows (jjflaj a-bajl 4_iiü£i L_sLj£JI I^gj (JjjH a-J^aJI (ja ^jjbil jj^aiil Liiij Jläl 
(j-a biaaj ajuäll ÜA ^ (Jjlili i—S j^jjj OOP CljLmj ^ c- ojjj£ ajjj^aj Aal*j Windows dilÄuJaÜ 

.blae. Ltj-iaja Jj^iäll ÜA (_^ä 4jc. I hW‘i La 3iLql\l 


: Windows AllJaj ^ bjUit^l Jj* Jjakj 

Windows 4Jü-u Windows Application <jaA>j *biüb ^ -1 

.Application OOP 

Jsuaj (^i 4*_Jaj Toolbox CjIjAM (JjAk-a ^l^bLuib ButtOn f^=b J^aäfr <-Lubl -2 

:Forml 
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( 1 - 12 ) 

(Jcc. ojlällj jJjil IÄ& 3-i» CI), w\ a^ajCall 4iLCa^ ^ya^l _jj ^glc. ^jCj-a IjAJ ^)äjl 

; i _^il LaS a^ajdll 


using System; 

using System.Collections.Genenie; 
using System.ComponentModel; 
using System.Data; 
using System.Dnawing; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 
using System.Windows.Fonms; 

namespace Windows_Application_OOP 

{ 


public partial dass Formt : Form 

{ 


public Forml() 

{ 

InitializeComponentQ; 

} 

private void buttonl_Click(object sender, EventArgs e) 

{ 

((Button)sender) .Text = 

Button newButton = new Button(); 
newButton.Text = jj"; 

newButton.Click += new EventHandler(newButton_Click); 
Controls.Add(newButton); 

} 
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private void newButton_Click(object sender, System. EventArgs e) 

{ 

((Button)sender) .Text = 

} 

} 

} 

-SaJjjoi Steift _J_j ji gjjlLalt ^ya F5 ^*** ‘ Ääj -4 

.(1-12) Ü^I 



(1-12) Jüll 

jj" f-uL AjAsk jj "liA jjll ^uil Jjillä BllttOIl 1 jji' -Sai^at -5 

.( 1 - 13 ) JiÄl! ^ La£ 



(1-13) Jüli 
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.(1-14) J^l J La£ "LiA Ja^l" Jl jj" jjl Je J*j* -6 



(1-14) Jüll 




How to Work: 


1 >.!->» .1 1 iaAäliml AÄlj La Jaaj ^Jj WllldOWS (Jf^ 34 ^LaiL liaS liils 4 i-va_jill ^JmVI (_jä»*J 4ÄLaäaL 
£a (JaLtül Ale. IAsl 4 iq i'q-\ ojUc. ^^A "!(jil£ (je. ojac. (_]£" 4 q i'q-vll ^^3 Läaji OOP *•" A) l£i (ja 
oA_^j-all JaAill jaaalic. Jl V jaaaj (Jjjalll Ajili Ale- (jAa jat-lm (jÄ3l ^Äjaljl (ja3 WiüdOWS *•" 'I 3ntii 
Je. j OOP ‘•"lljVq'i Je- LiA Jj L-äj^aj LallA OOP LjLüSj ^lAäALui'^ ^LÜaj Igana-N (jli ^Äjajl! Je. 

.^aäaji (_]£.Aü liaLal ^ Wn\ (Jaä]l IÄA ^^3 1 g 1c. 1 IjAal) Ji]l 4 j JüJI ^jAlÄa]l 


(je- ojliC. _jA jj! IÄA jl Forml jÄjalll Jl AjAä. jai jj 4iLAa) jA 1 iinlVi (J 4_j lia3 La (Jji j! 

jj£i 4lli jjl IÄA Je. £jAjall jüJbj Button (ja jll£ jAj ButtOnl C 5 -^J JtS, 

^JUa 4iUAal Jja« Button jj' J& Click j^' Li& ÄiiLa event handler Laa^. Jl*a lü^l 
:private jaaLä. i»S lillÄj I Vij.iWi <—il*j ^Äll Formt JlSJI ja^Aa ojäluJI Jj Iäa LaajJI 


private void buttonl_Click(object sender, EventArgs e) 

{ 

} 


4_ii*j Lac- ClsAaAii <-_äj>a3 jVI LÜÄ JäJ V lall i_SJ j*ii 4 jIAj J private 4 al£3l liA I laAVnul AÜ 


.^aAlill J-aä]l (J ULä.V lAjJfr j 4 alSJl oÄA 
JlSaü^l 4jAA*j liA 1 iaAälLuil AÄ]j jjl jljic. (j^L (_JjA*Aj ^Jj llA oliiulal jÄ]l (JjVI jkmJI jl 

Iäa JLajl Jua 4jli ejläJt jj 4al& LjÄi IÄI <^Ä]I jjl Buttonl Jt^' jLy polymorphism 
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jjll ^ **1% 



















dpHJI Iäa cast ^jiLui dirs. object £__P Cy » j^'jW L&d iß^- <—>aäJ 1 Jj dj-iad! 

Jiöj j System.object dP^' t> Button dP^' ü' J-P^W Cß^ ^ u) Button £jP' 
jjjä-i] lillij IÄgJ Text 4_ix<aläJI P-ada dl]Ä a*j tijjc. jiil 0 # object dP^-^ <_PslSdl ^Ai\ 

;^_^L La£ dlE (j^jjc- 

((Button)sender).Text = 


ÄlLim diia. Ä-pLi]! ojqjiül' qa^zs dlEj new ^.aKll al^äJLujlj -Ij-la. Button cpts «.LdjL llaä iil]j A*j 

"-ll-la. _jj M dP_P*-^ JuJäJ! j-aS/i _jJ) 

Button newButton = new Button(); 
newButton.Text = 

:^ajj 

jlxyuVI dH*** 3 ^ AJa^^La dlÜLuj A-jj-ail bunnl düjj ^Ia*wV) dil£.Luaä S jxa dH tiA UdAluul Ul) 

^ hVu < i l i^JolUza Lüla dlü using djLukj f. WL > ii pl dp Form.cs niLdl dH 

:tr4j ^ Button 4 jL& lidc. d)ta <^LÜLjj AlatSJ! 

System.Windows.Forms.Button 

newButton jj CS-^ - jAill Ct.wl 4 -jl alm^Ü 4 aAIIuiIui La J a^p-bdll aÄA ^gi ^pJ c" vT-~> ^PLoa dJliA 


private void newButton_Click(object sender, System. EventArgs e) 

{ 

((Button)sender) .Text = "jjll • 

} 

jjp] 1). w\l ^dla-a (Jla. ■ dj Lia3 lülä ^gl^a^M ButtOn 1 jjpl cs-^ - dI. W ^dla-a ajäjjd ^gjj 

EventHandler ^_ji dH dP^ a-Ldjd liaä düj (Jj-aVill 4.»_i^i j .ixiaJl 

dlAa.31 ^dla-a La ^uui! (JjjSj ^IaHuiU dUÄj ^^gjdal^pa! jjc- pLu ^rg d 

newButton.Click += new EventHandler(newButton_Click); 

^■i^ail! ^gJI CuAaJI jjpl PiLdaV dUÄj ^ij-aii] Controls Äe-j.a-y.al' dP^ llaAäluil dsiiä 

:Add() ^IaHuiL 

Controls.Add(newButton); 

IÄA ^gi lg IC- UjAäj ^gj]! 4p.jj]l 4 _ÜjH 4_3jA j >JI c"AJVÄ~i aJäxja llaAHuil Liji Jaxuiill (JUall 1ÄA (jjJJ 
4ÜÜ-a o^yläj lla )U-»~n Lajlj ojJjS Ä.^j.1 ^gJJ oAa*-a dlmd OOP 4_iiaj d)tä (JlHl 1ÄA dH (_$jß LaSj 

_ jiiSI V 4^a^)dl 
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jjll j»tuiÄ (jjj.Cig.Ail 
















Summary: 


jLlaa OOP *— 'IjVi'i je- LiiiAaj AÜ 4^.jj]l 4jjjl£ 4ai-ajJI dji-üäü] ^Lal£ LLaj (J**aäll I1 ä ^A 2 Aä] 
4jäi£i] liSjJal) j-a jj£l 4_aalä. ajj-^i OOP ILA Li j£j I-Ll V] C# 4 äL 4a-ajj]l je. 1 mW 

• C# ^ lg-a'AÄlusl 

La i_<u/il jjl£]l j«a 4jla>. «iLLijj 4_iiu5ij Object ^aII ^~m,a (JlLa CIil nul>«V1 4 i3-»»‘n Vjl liiAj AÜl 

j«£»jli«aäJIj fields (JiLa oAjAc- a-LCac-l j/uCalü jl CllHül] (jSuu t_!L£ iLÜÄ A*j Lulj 

pUca&i (jj£j jl jSuua *LcacV! aÄA ^14jj^aj]l ^Li]l 4uii£j methods ^aUJI j properties 

AÜj oAja-a jl 4jjAl_lä ^UCac.^1 oÄA jj£L jl 4-Lt^a| je. I n.W'i iLÜÄ A*j 4 jl 4 >^-il -y jl <Lalc. 

.instance ^Jbs. j* 4^jiicia static 4-^jllm a.Lcae.1 Aja.j 4jjliLa| je. Lead liiiAaL 

djUil£JI a.Luü^ Constructors c-LiJI ^cAlia ^AVnai Liil LlIjj jll£]l sUa. ojjA je. iiUÄ a*j liiiAaj 
CjI^äIj ^ a-LCac-LH ji-aVi 4 jSj£ (Jjä. LCajl lluAaj Aalj ClLijl£]l <■ Vwl DeStrUCtOrS JujAlill ^cAllaj 

disposable objects caUjISII j^ <_$jäJ jjL ^Ia^cU 'kA£ je. UiiAaJj interfaces 

.IDisposable <«-?•' ji' <^l jj 

UjIjj jil <—iLi-al j-a ciijj jl e_slL*a!>Ü j^aj <■ Lj£ LlIjj inheritance 4iiljjil je- UiiA^-i aÜj 
ciil^.1 j]lj (jjjLoiVI 1 —iLL-a^l j-a iLÜÄj polymorphism JtSiü'in 4 jaa*j ^bVual 4 jqft Liajl 

f.1 jl^'^l CjLüaj j-a illiÄj (_£ jll C1 sUjI£ a-lj-L^V Cl)Lul£JI ^AäjLuü jl I Ti^-aj <-_äj£ Luljj <£jlCla]l 
JaWi] J^IjjLU ajI j]l 4_üäj je. UiiA^j Aaä I jiL \j collections caI& j-a^Jlj Containment 
.events Cl)lAa.VI jl clllljl£i] j^aj <■ j CIiUjISlII ^ (J-aljaJI f bVL«l ^..u^i 

^Caj^ (Jjk^äll IÄA 4 jIAj Ala lAliijljj (^gLlI 4jjlääll CllLajia-a]l (JjL-aäll IÄA j-a jjl.'^l a-j^JI ^ 

WindOWS ißy^> (lUÄj 4 )-\a jj jlxuil 4 * ^AÜLuü lll j-a ^c. j]l ^jlAaJI ^»IaULui'^I 

'lA=k 3aj>Mj 

4aijlS 4^-aji]l dll iVi'i ^ixjj. ^JAä!) j^ <-_iA^JI jl (Jj-<aäll IÄA oliljl!) La ^»läaxa L-JC.jlu.a~.) LaJj 
La (JS L.JC. jliaal) jl (JjjjiCai! j-a (jauij l" )1 iVq'i\l oAA je- 4-alc- ojfiä llll L»r-,V lA^S (Jj-aä 4a«.jj]l 
_4-aAlä]l 4 jujS/I (Jja-aii] A*J ilU ^aCajTna Jj-aVl jl V] tlA 4jc- I V'i.W) 
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jjll ß ‘ I Al JC. j 















Jaaül 




1 Lj-** j (J ■ ÜA ^^3 (Jjliij (_äjjjjj OOP 4_iiilS 4 Litj-a (je- (JjjLuJ! (Jj-aäl! ^^3 1 nW‘i .üiÜ 

i_äU^jxj 4 ^A (Jjk-üäll ÜA £-_jda_j-aj 4_iLae d )\ 3 nlVn lijljoi l^-JI LiS^laj 4j^>läi]l djLajia-all (_ja 

.c# l 5 ^ **—fll U^~a j'' ^E'Vuj.i!^ 

L-U-laJl dljllujj JaiäS L_äjjxj ^gie a-ldaC-i i—LjäJ 4_iij£ (je- liA dl.WTl (j] 

(_J>-äaäU f.\ t/icL' (je. 

■Ij.Wi! l^aAäJLailm 4jV~iq,a\l CllLaiSJIj <- <1 u^-aVI 4 -UmL.iN 1 4» (je- dj^aJlluj liili 4jljuSj 

(je- Ldaj! dlAskULuij (_Caä]l ÜA ^^3 (JjlölLuij La£ 1 _^L*a\! 

(je- 4 'ixu>i l" ).Wii i—S j^jjS (Jj-aä]l ÜA 4 jSj La! <—äl_L*ajÜ 4^_jLLa lAjLuelj 4_jäaSj Cl \\ g -vl^ll 

(jAdalu (_g^ *—älL-aV! 4ÜixILa oAl^C- ^lda!j-a 


.System.object ^-LL^I! 
.Visual Studio.NET t*jäjj saiL» di! jj! 

_<-_sLL-aj/l djLüS-a 

/ä3j-N.a\l (■ <1 u-a^M j dllg >!jl! (jJJ 4jjlLa 

.Struct c5-iJ! ^!jj! 

oLulll! V 




c# ß L-illuaVl uLjäj 


Class Definitions in C#: 


4 » u^->\! i—äl u^iVI < äj^stld 4 _JjoiLuiV! 4_iiJlj c_slla<aV! i—äj^)3ti] CläSS 4 i-vllq-all 4 xaK\l C $ Ä*i ^^k!Luü 

■1lM\ 


Class <ClassName> 

{ 
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//Class members 


} 

liilfLab jji <■ liaä <jLaü) a jj ^ÄJI <■ Vu^>\l ^jujI J] La <ClassNarne> jy^y 

^ilj <_< u«-ill IÄA Jl (J_j^a_jll ^llajjaü Lc.jjüa Ja (j\£-a J J (. Vu^iil IÄA Ja JjLSi 

1 g i^a j ÄaÄä JL^ll p jjLiail ojjiü j_jl t5 j*j Laa 4 u>il Jiäl ojj^aJ internal '^ *- <1 u^LM Je. 

; Jj LaS internal 4-ai£ül Jl-VLulj (JSjoü LÜÄ AA^j jl 1 ü£ajj c Vu^»\l IÄA Jl JjaajjII 


internal class MyClass 

{ 

//Class members 

} 

.MyClaSS ^*b -y- 1 ^ J^lA <- Vn.o f.LiüL o J null oÄA J Laä Lila. 
<- Vu.o 4_ii <_5^c- i _tn^ill Je. Lilie, jlä ^jjLLa ojuü c o\ u^iV' ^AÜb jl LAji lÄjj 

; Jj LaS Public 4-alSÜI ^IaÜuiL bllÄj ^alc. 


public class MyClass 

{ 

//Class members 

} 

aa^j l$iV lillÄj access modifiers JJ eilAjiaj OOP J publicj internal ciUlSil LS ^l 

,lSS^ ji^i 1 ic. 4ji ji c äl K*-»VI Jj Jj^ajll 4_iiu£ 


4ja% a ji private ^-^Li. J Jj ji J£aj v SjjaäÜ aA£a ' g ~c- £a-ÄLL-aLM <ji Jä^V 
i fl u^a J alj)~i*v a fLLaC-l£ i_älluaV' je. ^Jjj-alü JjAjAaJI JjAA ^IaäLuiI jSLa.ail J-a£ protected 

.^Allil Jj-aÜI J 4ÄC. diAiaIw La jA j 

IÄA jjjxj Lu£ajj 4 u/->l Ja! öjj^aj LimliL Jill c_iLuaaL/l Ja (LjVLä.) cIsLjIS a-Luiil 1 n^aj 

Lü£aJ 4ilä 4Ä)^)*j Ja.lPi (_au^iii (J_^ajil S Aa AlAaj 1 Tl^a) LaSä 4 i;» a J_ja<aj ClllAlÄa ^IaÜLuAj bl Jaoil 

(jjlaiSil ^Aäiimiui liili tiUiu ^Lilij sealed i'd» l ji abstract c_iu*<ail ^jl£ lÄj La aia^j Lasj! 

.sealedj abstract 


(_£jid 1-fiLLdV AIujjj 1 ÜSaj LaÄIj 4Öa 4Jla> fLÄül 1 nSAJ V ^il! 

aJLLal Aiijj Jl jIaj V iS ^ 


:^ajj 

I jA Aj^aÜ i_öluaib AuaAÄj 
JÜlaJI L_aiuall Lai La» 
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ojj^alLj <■ Vu.all <_Lüli MyCläSS ^1*1 1 1 lä u.a ja «ULi. a-Lail 4_iiL£ial £Ja LiAji IÄ] ^LiiLlj 

;Aj31j3I 


public abstract dass MyClass 

{ 

//Class members, may be abstract 

} 

ij^a ciLa je. £ j ji UiL#jj MyClass ^ ^j ?-» 


(je- ^JjaalliLl LaA Liaä Aäi 


;Läajl 4iLj)l»JI (jaäil 4 qj» lail i_äl u-a^M Lai 


public sealed class MyClass 

{ 

//Class members 

} 


.4-aLc- ji 4_iii.lA jj£i (jl jSLil 4ni*_iail <- äi U-aLM jli aAj->ati <- äl ua^lLi 4_ijuiilLl (jLaJI _jA LaSj 


c luail je- ^Jjaaliil jLiti .1 ja.iä tiliÄ Ai-A^j Lilie- jli ^yki < Cu-a >>ic-1 1 iq ua Clijj (jl LiAji lijj 

4_ia C^JJjüi (_£Äil t>>LuuVI v —Quall ^. -;L 4 a 111 j 1—quall / AxJ ,f j" ^a^jii yjalü Lüli üliÄ3 ^al 1^11 j Lüali 

[(JliLail (Jjfui (Je. o jüLla 


Public Class MyClass :MyBase 


{ 

//Class members 

} 


<- Vuall IÄA dljjj 4_La Cll'^Li. c-Laib ^jäj jL/ JjIS j MyClaSS ^»Lc- <■ Vua cjjjxLu LiA Liai AÜ 

.MyBase ^Vl <i (jaLJ <■ Vua <iLaa&i 

Alj jli Lille, jli Aja-a c Vua ja Clljj lÄj j (j$ ÄaÄa AaJ j c Vna LM 4j1jj i _quall j£aj 4üi L»-\^ 

(_aü-a Läaji jA (JglLaail l iä ua jl£ IÄ] V] (jjiLaiVI 1 _aü-ail ^^3 oA_^^ail oA^ 2 »-ail ^laac-LH ^aaau 1 iVua 


_Aja-a 


(JjLuiVI 1 aü-ail (_£Aa ja ^)l£i (Jjaaj (_£Aa jÄ jULlail i Sliaail j^Sl jb ^avjiail Lii ^a-ml ji 

dljj jji ^»Lc- ( Vual jSLai ^ 4ji V] ^Lc- (_jjiLuii i al^a jya Cljy jl jSai ^^iblAil i aL-ail ji ^ lat i IÄA jj 

;4 ~v )~v ..o 4aiLii! o^jäijaiil ji IÄA ji ( _ 5 1^Ia (jaLmi (_Cu/i ja 


public class MyBase 

{ 

//Class members 
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jjll (jjAll (>La (jjj.l.i^.aj| 


















} 

internal dass MyClass : MyBase 

{ 

//Class members 

} 

jl 4-ilLil! a jLdll (jl V] 

internal class MyBase 

{ 

//Class members 

} 

public class MyClass : MyBase 

{ 

//Class members 

} 

Jaiä System.Object «• dijj <■ Vu^i c dijj ^ Ladt j 

(JjjLoiVI cJLdall cilljj C# cs^ c_äl_daL/l jl 4dhaJI ^ JaS3 objeCt J*-dida]l 4dLi£ 1 üdaJ 

Ca ,jc. ciiiidlj c <j'jj <CajA ^ j-iaJI ddaljlä! System.object 

^ (_} x^-»q b ÜA ^^3 Ub».V ^^gjoiLuiVl 1 _t n^ill 

1 iVu^» l^aed dill C )\ g >' 3 ]' ly-ldi 1 1 iSaj 4ili 4jjj j >]a]l a^j <■ <a\ u^i CuAdi 4dl5Laj 4ildaL>/bj 

Lille- (jli Ldajl 4 g .Ijj-aj (_jjLujI 1_tu^i (ja Cllj 1 13 u«-» jlS ö]j "•" 

1 jSaJ 4jl " ? " 4 4_lajujl j jlAmV' jlJ C'n-yj 4^_y^]l ^uujl (_jjjLuj^M 

y ll g -vl j allaj .Ij jill 


La£ MyClaSS *- Vu^ill 4^_i.l J 4ildal 1 ii^-aj JÜLall Jjfui 


public class MyClass : IMylnterface 

{ 

//Class members 

} 


a^jbd i_5^ lc.jli JjJjll! IAA (jlS jlj l^ac-Ai jill 4^_y^]| aldac-l ^]a\j i_1 u^»\l .IjJy (jl 

. ji*-a 4^_^lj jt/ic. ddCLuiLi l_ic- j aJ lil a-lda 


jli bd& MyBase (j^U Udaj IMylnterface 4^.1 j l-yb j! jiü 

jjc- 


public class MyClass : IMylnterface , MyBase 

{ 

//Class members 

} 


;4_l]Li]l ajj^alll jlLuJI 4 \ ÄiLjlallj 


public class MyClass :MyBase , IMylnterface 

{ 
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jjl jdl j»tuiÄ 























} 


//Class members 


jli li] CIli g (3-a CjC*JLj i _iu^ill Cjj jj 1 nK-ab j_jl 


public class MyClass :MyBase , IMylnterface ,IMySecondlnterface 

{ 

//Class members 

} 

La£ i—äLLusa^l <Lalc. 4» usi A^Caj 1 Vi^<aj (_£l 


[<Modl>] [<Mod2>] Class <ClassName> : [<BaseClass> , <Interfaces>] 


{ 

// Class members 


} 

(_£.AiiLa JiLCiä <Model> ba! nbl 4 x ^ya iCA (ji "[]" (_jjjijÜVi jjJJ 
sealed j' abstract J ^ jl' ls^> ^=d <Mode 2 > j public j' internal 
Lai c# cs-® diV jaJLal l Lah j c&IjS (jjjiil ^itvj j c Vu^>\ ' ^ujI Jlajä <ClassName> 
jli cüi£j <ClassName> <ii jj (jJ-uiVI <■ Vn^»\ i Jlajä <BaseClass> 

> ‘ » l^Ü l§j cj jjj cLl$jJ j\\ JiUj <Interface> 


;<- Vn«-di c_L^)*j ^gi Clll-liLal 4 i^-a-aÜ CllVLal^'^i ^Lili (JjCiJi (jiij 



CJLaJl 

•* 

£jj*aa11 L>aÜ 3 üLL-all LjSLw 

.iaäa ^jJLaJl 

J^ 4 öjCj ji Internal 

(2jaÜ 3 ,jlLa (3* i-ilualt (3 £a*jj 

j' tj^LaJ) £jjAa1! 

Public 

^j^>*aa11 (jAjJa (3* üLLall J^uajlt (3 ^aj 

üLLall ICA (3 a 4JIa f Liu) (3SLaj Vj Li'aa ^lail 
.(jjii i—fllluaV 1 LaJl j 

internal abstract j' abstract 

( 31 aj Vj O^ 4 l?' c3^ä 

/jjIjj 1 n^aj Lulj i Üualj )CA (3 a ÄJIä ^Luul 

Public abstract 

(3-a*<äj (3»* i—JL uaiII (3£aj 

Lajlj ülluall ICA AjIjj 1 A j Vj UsS ^LaJl 

/Ja 4JIä f LuJl 1 i aj 

internal sealed j' Sealed 

LÜIaj Vj (jl£-a <_$ i (3a ^li JjAä jl\ (3^aj 

/Ga 4JIä ^Luu) 1 L/aj IajIj t flu/ill 1 CA AjIjj 

Public sealed 
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Interface Definitions: 


Vaj interface ^ <aKH Lül V) <—sLdaVI (je. A^jLda dAg (je- 

4 » 4^a.l^j]l (je. Jaxuull J ClaSS 4-aKll 

Interface <interfaceName> 


{ 

// interface members 

} 

1 Vl^-aj Idajl 1—sll^aj/l 4-aAüLuü (jjiiij internal J pllbÜC l-llLa ^.läiLuüj 

gJLJI £^jU. <_> IMylnterface 4-^'jll J] Jj^jll <_> j£dij (jl 

: JU]I 


public interface IMylnterface 

{ 

// interface members 

} 


£-« cs-**-* ls' l^al ^Äiüi V (jjjJ 4j^/ ^ sealedj abstract djldiLall ^ hvnu l 1 v^ -a j ^ 

4_g_^lj] jl (. Vu^il (jl c_l2U Lajjj ojdlla ojjA-äaJ dll^aJ j]l al-läHmt 1 n^-aj ^ 4jj/ dlli dllg 

_l^la iUäluü ^ (_£ J=J 


liA ^gjuiLoijM (j^>ä]l (jl V) <■ <1 l_ 1 _jLuiI (jJiiij (_£^>^.l dll^^lj djjj (jl dl\g >'3!! (j^-aJj 

;(Jl!La]l (JjJjjo (_ 5-lc- (_jjjLoi! <_äL-a ^.le ^^3 jya£J 


public interface IMylnterface : IMyBaselnterface , IMyBaseInterface2 

{ 

// interface members 

} 

4_p.ljtJ ^l-lädul 4_dl dlli) ^>3 jJj Idajl i_sLL-ajM ^ La£ System.ObjeCt *- Vu.-al' dljj djl^a.1 j]l ^Jxa-N j 

^»jai La£ dllfr^Ijya dlj/la». c-Luü] (j-a 4jli 1 ^uaa liA_jj LaSj Ldajl dilg -sl^a (Jl^d^M 

.<■ tl-U-aSM ^ dllÄj 

.JLlLuü jjj j l*»‘< ^^3 (_älii-ajn d \\ k I jjtj (ji-i» ) ^ic- (jVI ö^jiäj (_3^l 
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;L iU^aVI uLjjxj Jjä Jjjk2 

.Console Definitions Class Console <j^=>2 elSl* ^ -1 

.Program.es ■- ’^W ^1 <21111 z ji2öll <■ . ^ i -2 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 

namespace Console_Definitions_Class 

{ 

public abstnact class MyBase 

{ 

} 

internal class MyClass : MyBase 

{ 

} 

public intenface IMyBaselnterface 

{ 

} 

internal interface IMyBaseInterface2 

{ 

} 

internal interface IMylnterface : IMyBaselnterface, IMyBaseInterface2 

{ 

} 

internal sealed class MyComplexClass : MyClass, IMylnterface 

{ 

} 

class Program 

{ 

static void Main(string[] args) 

{ 

MyComplexClass myObj = new MyComplexClass(); 

Console .WriteLine(myObj.ToString()); 

Console .ReadLine(); 

} 

} 

} 

.(2-1) F5 _J_j 2' Üj _2 



(2-1) Jüll 
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How to Work: 






UML ^A j < älL-alj oJlC- < kjjjtäj jj2iu*]l I2 ä ^^3 LixsS Aä] 

; j>^il 1»\1 o^J 4 _lo^)A liA 



(2-2) Ü^U' 


cs^ j ^->W'jl'j j^ 3 ) ls ^ lS Visual Studio.NET 2013 ®j'^) jl 

oiälj (_^a Prograru.es *- d.a'1 lic-jj^Aua LiüLajj UML ^•‘^•‘^ < 1 * 1 ! 

View Class Diagram jt^J j i>y^'«J^' jj^ W 0 £ i>j Solution Explorer 

cs-ä L^S, JjIöj (jäj ^ Uai^ l^LuJa ClassDiagram.cd* f^W «iäU 

.(2-3) J^ll 
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MyBase 

Abstract Oase 


¥ ) 



MyClass 


¥| 


Cass 

+ My&ass 


"ZT 


O IMyInterface 

f - * - 1 -\ 

MyComplexClass ¥ 

k:s: Ca s 
-t> MyOa» 


( 2 - 3 ) 


•<ÜaA^L» 


.(jlij V Ijü l^alc. Lij*Cj Lij— Sjc. juiu ^ ClassDiagram.cd* 

(■ Vu^ill (jl JäawV lic-jjjuu» lg W^Vn Cilg (. <il u^i^l t-a-N ÄIjLuJI (JISjuiVI 
C5 ix ji <—ilJL<a^l ^ ^ ^l 5-^' *• Vu^\ l jä System.object 

.<_]££ ^Jakj JiLaj j^s Main () ^ L«ij c \\ ^ 


Jj^aj]I IüSa) gJlcljj jUlt jljx^ü& Ua IMyBaselnterface jJ'j MyBase ^ 'Cu^l l j] 

1 li£>aJ V 4jli 13] 4_iLk!.i t _ s ^3 (_£^ykSn c")\g -^1^]'j <- o\ h«-iSM LaS ^jjLuu» 2ya La^JI 

_Jaiä lic- jjjula 2 p 1 ' fl j\' 


c> ls^'j myObj ö-^ To String () (jjjLJI (jjJaall ^jL 

: MyComplexClas s 


MyComplexClass myObj = new MyComplexClass(); 
Console .WriteLine(myObj.ToStning()); 


I 
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Jjll fluA (jjjAl^-all 
























05-^' UH Hl V] MyCompexClass ö^a aHa&i aH ^ ^ ^t. jll LS lc. j 

t> ^jj MyCompexClass hhHI <jV Hbj hhHI Ha £jj t> <jilH ToStringO 

Huij (_>H JSjoi (_jjlHI < iü x-^3 ^JOl I sjI&I ^ “W^j System.object hhHI 

.(String £jm (> 

jAJa^U 

^ dH <_$l £A System.object 1 -iHall £Äti«j ^j^üUaA JJA3. f hVH t LÜIIaL Jl l ja £l 

.HuiiL Hb <jl HÜajj C# 

:System.object 0^1 


System.object: 


Jj^ajil \ g iS o j (—älHa^/l (jli System.object <—äHHI <_>* Hjjj HlHa^l <j' jCHU 

( _ 5 Jliiil (Jj-lHI (jJAJ aHaC-VI Hl) j_j! ^-ail ^ya (_iL-HI I^J 4 l-a-yHlj Cal*JI aL^aC-VI 

:System.object HluHI l ^n^u ji\\ ^aUHI 


üLaji! 

^Ha ^Hül 

(r LuLH ^jAÜa SaIxHI 

£ 41 * 1 ! 

£jj (^A HiUilbJl *LL £l$Ha 
4jIc.hhi flij System.object 

^l^ibU filull ^cAlia AJLuiIjj 

.AHLulaII 

V 


ÜJ^ 

Object() 

£ yj ,jA nüil£i1 jjaJj g la 

ajIc.hh.1 ply System.object 

jaaHII ^cAlla AJxuiIjj 1 jiUfi 
.aüHaJi £i j&u 

V 


6J^ 

~object() 

j' 

FinalizeO 

object 0-» j^'jW 

(|jil (jjlbil AjjIIaj fjjhj 
<jjl£ £a Aj^läb 4_p3 bll 

true ‘HjaI' Aj*ü (jHljUil) jL\ 
C£*iJ oIjjHua ü^' u! 

AjjtLa ÜJji |j| jyg iall IÄA JjHj 
.AÜ lLa äjjj^j (jjiilSlI 

V 


bool 

Equals(object) 

object <> lwj^'jW ^ 

jjxjj (jHiHil (jjÄA AJjULaj ^jijj 

üHitil! &IH ü! true < Hja1I 



bool 

Equals(object, 
object) 
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qSj 1Ä) <tii ja äV (jüjLuila 

jjtili (jii ajäj (jaLiüi (jjÄfi 
.true ‘buill 4***^ 





(jjLilS AjjULu lall lAA ^ jA j 

|j| Ui (jÄsiLj (^jUljUll) 

<^! ü'j^Aj ^ 

.A . ..ä i jjjLSJl 

f* 2 

V 

bool 

ReferenceEquals 
(object, object) 

^uuVl (JUj 4 jii/i 1 aUjjIoj ajxj 

1 nUj <Ü1 VI £)AlikJl > flu^il J^lill 
Aiutlui aAlc-lj iall 1ÄA jjlau 

V 

r* 2 

String 

ToStringO 

AjAa. (jAl£ fltiub (jjlSJl < t\ tj ^ jAj 
(ji ükV Uiaji fltiaC-Vl 4it£ £tuüj 
^»jAj V f-LLc-Vl ^yuL a j Ue. 
f-LLaC-Vl AÜU SajAä CjVU fLÄub 
L>a fl ^c-i (j\ ^jlä ^jJtiJbj 
cJÄti^l (ji (jX+j* 
(jiliil (jh 1 $ ui 1 AjüAllll ^1 
(jMm 1ÄA o! cr^ 01 ^' 

,jaU <UIAÄJLmiI 1 ü^aj ^itilbj 
i ii«i j) (j^Ua jl JaAä üuwal! 

.Ailuu 

V 

i* 2 

object 

MemberwiseClone() 

^ ^IS ALoA ^ ^lÜl ^ jj Aj*j 

System.Type 

V 

V 

System. 

Type 

GetTypeO 

lIiLLiIUS jjä ^_ib£ ^Ailuu 
xjlil IAA Ajsu du^ AÜÄ i. ilbTi 
.AJajxUxa A_u^j AjjI£J| i-fijxj 4_aja 

V 


int 

GetHashCodeO 


tili Ig-La tii -v~ni.il V A3j .NET jUa) <_gi dllÜilÜI £-l^jl Ig-ac-Aj ^^ill 4-UuLmV' ^cAllal! lilli 

.GetHashCode() £$ull <Jb Iaä A-^aU. caVU. Ig-iuu ^ a-Vu«i jl ji-uj 

»A^ ■» UltiLaau ^tiälti Ul ^<LmJ ojltic-ti JüaiVl AjAA*j ^IaVumI Ajc. lAa. Abu GctTypc() '■‘'H (j) 
A3 ^^ill tl)tijl£Jl £-l^jl ^J-a-vl 1 gjoiaj oj^umII ^IaV i>«l (j-a VAj i^UÄj lg£.l^jl ^jic- Alüc-Vb Cjbjlill ^c- 
Ajl ^jJuj Laus obj6Ct (j-a jialjti lJ^JJ ^ti LjA] (jlS, IÄ] (JUi-all J^ui La A.IU. ^ lg g -yl^ 
ojj^aj ^jjlÜl £-^j ^jic- Lä^jÄj 1Ä1 A-iSLAoI dltilaau ^»j£j ü' ^ Vl^-aj A_j\^ C )\ bl£Jl 1 jm ^ß\ jjjü ^-iLaboü 

i Vu^l l ^1 C# iß cW-c- j&j typeof() lULL'j GetType() £$ul' f'Aütij <jaI 

;oj^u~Iill ^ La£ AjjtLa ullLlaxj ^tiall 1 Tl^-aj Ajli System.Type Lj* (jjlS (jjlSJl Aj ^-£1 j (_5^ll 
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if (typeof (myObj)==typeof (MyComplexClass) ) 

{ 

// myObj is an instance of the dass MyComplexClass 

} 

liA de. Cii-Iad jl 1dl VI 4_ila*Jl oCA ja J^l o-lslc. idldldal jajJad jUJI System.Type iß ^ ü) 

_4ia.V (Jjj-iaä jj£I l) lillj (je. Cl>.wVi i—ijjoij 


(Jjiuu lg_}3 .Jjj C1)V1-=>JI (_ji dllij ToStfingO gg lall jjldi ja * jj.^ däld jl ld£aJj 

.4-ljlg m \ 4 u«Vi 4 .L.uL.m 4dA ^^le. jjlSlI (_g j~i-\a 


djiiu! Idli lill dadäll (Jjaaaäll ^ ojj£ia ojjjaaJ SySteill. ObjeCt jjl^l jAlia ^jic. 

.dli) ^1 4 d -~>ll de. Ig ic. Cii.hll 4_a*Aldaj jjl£ll Ica (Jjaaaläj 


: fiyi gAlla 


Constructors and Destructors: 

jl ja j i_adaall ICgJ jJadj pld jg la (—Sujaj jllid Idli ^ lsu/i <—äjd Lade- 

(Jgda dliA ji cs du laa j j>g lal l jjigJ lldal jiäl ICJjjJ jadad System.ObjeCt <■ Vn^>l l 

a-Luüj 4ii»a ^-Ldajl ( ^ä jtiid CÜ dl VI 4_ida! jil ajj^j <- Vu^» (_^V a-ld jg iaj jjad 


. .n. .n ~s a 


jgadj 


ild jAlia 


laS 4 _LlLuü o j j 


tld jgda jdd jl IddaJj c. 




^joil p 


Idli jgda Cdig 


dass MyClass 

{ 

public MyClass () 

{ 

// Constructor code 

} 

} 


di (_g ji~s 1 V liA a-ldll jg ia ji JdvVUj 4 j ji-\ 1 l 5 -^^ 1 _l' u ^l' j*al (jad a-ldll jgdal jli JdvVlj LaSj 

ICA ja jllS a.Luül de. djiud dÜao (_5-^ (^jdbl jiaVI jg.'iall _jA jg lall tCA ji ^gdu Icäj Clll jialjlj 
ICA Cllldl£ ja <Ul_a. a-ldjl 1 n^aj di ^gdu laa pubÜC (»1*11 Jja-aajll dla 1 iadCdil 1dl Jds.Vljj <■ Vu^ill 

_ICA CllLa_ji*-all ja d jall jjLuJI (Ja-aäll Ce- 1 _tuaill 


c_äddSI ICA ja Cl)ldl£ a-LdJ 1 Vi^aj V dl ^jdu ICAj (_^ald ^jdaljdl a-ld jgda ^adCLd jl 1 n^aj 

LaS dlCj ICA a-ldll jgda alcddalj 


dass MyClass 

{ 

private MyClass () 

{ 
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jjll jjdl (»LmÄ (jjjjjgdl 






















// Constructor code 


} 


} 


ijl 1 n^-ajj 


^gdal jß2^\ a-Lnil £tgda jjjjajll ^»dj c_SjluNI (jjiiia 1 iS Lj-iI ^gdaljiisl jjc- «.Id £tg-ia 
^jic- ^ ^gda! jßS^\ pLili! £tgda3 ^cALlai! o^A £läljJ (J^tä. (_j-a jjc- e-Lnll ^cAllaj 

idlljÜa! jb 

dass MyClass 

{ 

public MyClass() 

{ 

// Constructor code 

} 

public MyClass (int mylnt) 

{ 

// non - default Constructor code (uses mylnt) 

} 


} 


.<■ Vu^i'l ^gk IgjLiil 1 li£>aj ^^iil s-ldil ^ALia .ü*i .ij-ia. ^ i bJLiA ijjjJj 


.NET i_s^ JJ-a.Vill ^rg d ^g.ju.i.ü c-lilil ^cAlia c_äj^)*j 4jt_Uja (je- <Li3 4jäibda Aiuu-a jj.a.Vi\' ^cAlia ^a-läüd 

V Fa ü' V] Finalize() System.Object ‘-äb-ail Jjs (> -ijjy 

;4 illlll 4jt_UjS»il ^Ivlutui Lblj bälda^/ jxad ^tALia i _^3 ‘U.'iS'iai'un 

dass MyClass 

{ 

-MyClass() 

{ 

// destructor body 

} 

^^iil (j-a Laa idLlüll ^j-aVn CLR j»j3J Lade, jljadi! ^rg La o^bd däLui 

a j (_jjiLuNI jxadil £tAl_La »lc.duil j.« ^jxadll 0gda »Ic-djuil dtJj (jjldil 1 g \~i*v j 

jIäJI i _aL-all ^ .i_^jj<ii! FinalizeO ^)J-a.Vill ^egba Jj 4 ilda'^b o-A^lj 4 _ii(ida 

fcs ^'j Finalize() ^- L ^' FiIaj -^V System.Object 

(JSjoü (_£l 4jj.1i »jj./n.l oj£FJ! (_ya jj^idil 4 ib ».1 ^bül Lilie- (jli bliil 1 dl lä dc-j LaLaj Sj£F5l (_ya 

.^dÜÜI Jj^isil ^gä (_jjLuNI t_a‘n<-il' ^ALb a-lc-djuil 4jd£ Q»i i <_ Sjjui Jiiri jjai jA j ^Jjj-a 

*gdbLLa JjAjj J*uJLwü 

Constructor Execution Sequence: 

(jlfLa ^gk C ll ib» 11 oilA ojbb ^dai (j! .liball 4jlä La c Vu^ai a-ldil ^cAlda ^gk C i i\^e odu LiaS lij 
ILLuj dii Lillj LaS o^äldil IhmS'i i^ya lg j\& i (j) (jdal (^gLil dljäil (_>ad tdiLij .laJj 
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j»dia (jjj.iig.dl ;JlJej 
















-ixj (jl 1 n^.a;4 (Jdaäl ÄAjAj ^)3jJ C$ 4id (jl VI La La ^l.'iVn.iL iLÜÄ ^Idll 1 n^.a; t_ illSII ÜA ^ 

,<juiäj aLnil £t£_La ajkiui diij (Jj 3 jiwl al-L ^cg-La plc-JiLai'^ aLu £a$-i-a <_£I 

.LandL. -a (j.a 4Jlik aLaüL Lade- (J.-ay .1 La ^äj (jl I iilc. jjli tilli A iq f\ (JjLnj (jl JjSj 

i (_Jj3 (_jjLojVI i_au^ll (j-a <ULa. a-Lujl c_Lyj 4jlJ La i_(JjLda i_<u/i jya «ULs. aLuül (j-a (jSdü 

l.lSA j Ldjl (_jjLujVI 4q'n.--i (j-a <UL^. aLuül Lilie- (jl^ ILa (_jjLujVI i _< n«-»ll (j-a 4jlaw aLuül (j-a (j£Lalü 

^i-a (je- ^>iäi3l (jdiü a^BÄ 4 L - ay -a j System.Object J-^l i Vn . a\ l (j-a 4JLs. alLüV (jl (^gjj 
,Vjl Jiäiujj System.Object *—iL-all ^ aldll ^cgi-a <- Vu-^ (j-a <ULs. aLdV ~4 -n.1l.iaII aldll 

<- Vu--i\l ald ^c^da ^l.*i -y~n.il jA ^gdaljüSVI L3 _j1uJ 1 (jli La c <’u--il ^gdaljüäl jjc- aLu La I i.a,~iVn.il Ijj 

^c-, Vi..n..i lAdc- (jjLSsui aLu La iLIIüA (j£u (jlii (jlLLall i_aluall aLu i-a A x jäjj (JjjLLu (_^Ä3I (_jjjLuiVI 

(_jjjLu>VI 1 _aluall (J_jj-a_j 3 l de. Lajl-S C~ l.ly i (_^Ä 3 I j-aVI _jA j (_jjiLuiVI (_an-all ^ ■ d^j'iaVI (.Lull La 

-( ^AaljjäVI a-lull ^La jjt aLu ^Alia <- Vn . ml l li$J (j-aJ jV Lllij System.Object 
)4 ill’ill i_älluaVI 4j-a^)A Lu-il (jfdl Clil.Aa.VI Aüäü (J-uAuü lil (_ya^)».~n..ü 1 *ü^)jui VLla .lyl ~il 


public dass MyBaseClass 

{ 

public MyBaseClass () 

{ 

} 

public MyBaseClass (int i) 

{ 

} 

} 

public dass MyDedvedClass:MyBaseClass 

{ 

public MyDenivedClass () 

{ 

} 

public MyDenivedClass (int i) 

{ 

} 

public MyDenivedClass (int i^int j) 

{ 

} 


;<JLi3l ojj-L-äJb MyDerivedClass *- Vn-^l l jya 4JU. alLüL liaa lil 

MyDenivedClass myObj = new MyDenivedClass(); 

; ( _SlÜil (J^.'Iillj ^jA ^)l-a..i\l lilA AÄjj de- C~i4n i.n La J-oiluü (jlJ 


. System.Object.Object() • 

.MyBaseClass.MyBaseClassO• 
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.MyDerivedClass.MyDerivedClassO • 

ig-L US MyDerviedClass ^-äUall ^ AJU ULdi 1Ä] ALaj 0 j j ^jj 

MyDerivedClass myObj = new MyDerivedClass (4); 

; JV1 (JUjJI ULjjui A-dlill (Jjailuü (jli 

. System.Object.Object() ^ • 

.MyBaseClass.MyBaseClass(int i) UUJI ^1« ÄUd • 

.MyDerivedClass.MyDerivedClass(int i) *UJI • 

; JSidb 4 joiäj 1 _aliUll AIU. LjLuü! IÄ] I jU.ij 

MyDerivedClass myObj = new MyDerivedClass(4 , 8)j 

j& JaUl IÄA A-djj Aic- dih n« U (JjudmJ Jä 


. System.Object.ObjectO • 

.MyBaseClass.MyBaseClassO UUJl ÄUd • 
.MyDerivedClass. MyDerivedClass (int i, int j) *ddl ^ • 


pLidl Jg U ^Jj (jl (jS-aJ Aiijjj^ e-UjaC-i I J aSUij Aa JSdü Ja*-) ^ \ lVl\l IÄA J 

f.lid! ^caU« J JUM 1 (_y« lg_i3 J'U 1 diVU. (jia*j (J dlliA (jl V) U"nU\l t_ällkUSn 

;Adldl ojjjk-ädl ÄäAj JuLd -idlij jU.^1 JUdl J L_ic. jj A3 JUd! (Jajjüj Je. olc-AUidl 


. Sy stem. Object. ObjectO ^ • 

.MyBaseClass.MyBaseClass(int i) UlJI ÄUii • 
.MyDerivedClass. MyDerivedClass (int i, int j) *ddl idd • 


Iäa j MyBaseClass(int i) *ddl J int i jUI jldl <dAidU Jj JUull ^ ^ JIIÄa ^aj^ 

J Jj ^ .j&ix* Jal (_U& MyDerivedClass(int i , int j) £$ul üj^ 1 Js 
AJU-« MyBaseClass(int i) c-Cd' Jj%“ j J®'jJ' AJUU V) oa$S A1U. 
t> C# AaJ USU j MyDerivedClass (int i , int j) £«dd' J 0 ' jW J j Jidl int i jUI jldl 

•AiaaJ-a 


Al MyDerivedClass(int i, int jjfr'ddl J int i Jdjldl üJy ü' ^ 'ddajä' & 
Uit j Ua-4 >»Vl 1 ja j MyBaseClass(int i) ^idd' J int i Jd jLll A«öl J*-^' 

jaJ Alla lJaUU UaIc. jlJtfl <-dc-i J Sjj^all öÄ^j ^jUuj (j' Vj 
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jjll 









(J-iüJLui lülä üa Jlidl 


<- Vu^iW a-UJI La j-suJa Ulli 4dü (jl Lille- (jlä UllÄj ^Uällj 

:ßi C£ MyDerivedClass(int i, int j) «-CJI cß. 


public dass MyDerivedClass:MyBaseClass 

{ 

public MyDerivedClass () 

{ 

} 

public MyDerivedClass (int i) 

{ 

} 

public MyDerivedClass (int i,int j) : base(i) 

{ 

} 


} 


■IW-all £j3jiü (. Vn^all a-Uj Vij■ u Ajl liA baSC A^lÜ-all A .alSll jjüi 

MyBaseClass(int i) y^ClUj j int i> jL*'jW Ca Ca-üU 

^ä-Liui gJUlUj tjJ MyBaseClass() jjsVI «-CUI ü' c#^ cllU ü) Cut 

U^ji L« j&j Uiii-a oL^jjl (_5 ül lULüII MyDerivedClass *—Ldall ,_ya aJLs. aLUl a jl-ac. 

.LaLaJ die- 


^allüL-ül US LaJ^)iä (JjjLuiL?! i. Vu^-ill e-liu ^cAlia] o^püUa ■‘Uä^p* ^lä -jj-IaÜ] baSe “Va]S]l Q-IÜojI 1 nS-aj 

ai] (^ialjiä^l jit -aUudl ^ia MyDerivedClass *CUI 

:MyBaseClass 


<- IU.^11 


public MyDerivedClass (int i,int j) : base(5) 

{ 

} 

•^jUll diiill (JjuiLua'i 1 iliaa. ;■ ILa j 


. System.Object.Object() *CJ! CCj • 

.MyBaseClass.MyBaseClass( 5 ) »*Cj 1 I CCj • 

.MyDerivedClass.MyDerivedClass(int i, int j) *CJI ^ia iiiii • 

o4A ^jSü this <__yAj Cä Lfral-iäUml 1 nS.al A_i 2 kULa A-alS UlLiA (jlä bäSe ^ -alSH AiUiaVCj 

LaS Ullij ^LiJl a-UUI i<a alc-dui! (_Jj 2 ^LaJI <_1 u^>ll ( _ 5 dal j )!i3'^l jic- a-Uil! U ^UVn«U A .alSll 

:<ßi 

public dass MyDerivedClass:MyBaseClass 

{ 

public MyDerivedClass () : this(4,5) 

{ 

} 

public MyDerivedClass (int i) 

{ 
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} 

public MyDerivedClass (int i^int j) : base(i) 

{ 

} 

} 

<■ ^1 öjLki^Ü base "talfLIl ^.läLLuu laiu <■ Vu.-all ^gl\ ajLaVJI this ^aKU a^äüuu 

(JSjuJI ^kUui liA AjiHll (JjuJjoü jli lilli ^gJc. ftLuj <^Jjjal! 

. System.Object.Object() *Ln]l ^ • 

.MyBaseClass.MyBaseClass(int i) U\iA\ iuäjj • 
.MyDerivedClass.MyDerivedClass(int i, int j) • 

.MyDerivedClass.MyDerivedClassO *dJ! (^La ^ • 

base (jjj-dSl! ^lAäüujlj Jaäa ftlu jg la VI iu-iau 1 ij£aj V -Aji ja lilli <JS o.ii^j]l <Lpj,wallj 
(Jljy La 4il jliic-L Iguli a K.«ai V LÜi (jli jjLuJI (JÜLdl liJ jg Jäj LaSj jÜ this ji 

. e-LuJ! jAlia Juäjj QmimJ ja A qll-Sa (JlSaül ^al-lklLal LijlSalu 

: Visual Studio.NET J OOP 
OOP Tools in Visual Studio.NET: 

CuljÄM ja iu^*JI tiJlüA jli .NET jLLa! LjjA ja* Ic. jiiaja iuü < 2 kjS]l 4_üjl£i < 2 >-ajd! jS Laj 

.1 g La 1. 1 - 1 » ) ajgiä]| lilA ^ji JjlüÜ «—äjajj OOP dllaAllaj j-jjkil 'tg^jallj VS 1 a jäjJ 

:Class View jüal 

The Class View Window: 


Lu !jj J jVl & jsil ja ^üld! J*-aäll ^i Solution Explorer d^l ^ j*i^a jUa! Lij*j Lil 
ÜA (jäajxLuü Class View jLlaL ^auijj oülill (jaaj ^ jliaVl ÜA ja liljLuüJ ji.1 jUa! liJlüA ji 

IgüLäaC-ij 1 g a.’lSImi (^jdl (■ <1 u-Vjl oiA C tl L.al ja 4ujj ja LüSaJj 1 nl qlllai <- <1 \>«-ii oj^äü jUaV! 
Sort By jA (^gjJa! jjäV! L»alllJ CllLajla-a]! o.lgJ 4ql~i-yall (jäajaJ! Laia ji ja .1.1c. lilliA Läaji 
(jäajjujai jjLuJ! juil! ^ Jllal! ojj.ul <uuülUä »1 >g II cjjji. u.).«-*> l_jjjjj]I Alphabetically 
;^lu]l JiLJL Console Definitions Class cs-^p j\\ i Vu^l l e j^A jliaV! La 
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(2-4) JüM 

aU. I aU (_)IS>«1 ^_ya (JSjuo (_JS]j jUa^H ^yu^a \ g ]ä*s!^lj djLjjjäjSM UiliA 

:Jl US 4 j 


(iS J^V') 

(<jJJ*2l) L l^jl\ 

<GjjLVI JS-ui 

Project 

pjjUa 

0 

Namespace 

pUuii £.UsaS) 

{) 

Interface 


*o 

Class 

<_ Ua 

^5 

Method 

^rlgU 

0 

Property 

4 w U -N. 

A 

Object 

Ö^u 

i» 

Access 

UU 

“I 

Data Type 

CjULnil 

■ ■ 

Enumeration 

UiEIAsu 


Enumeration Item 

(_j-a Jy^ajlC. 

a 3 

Event 

C'.W 



Struct pjjjl J UlEl.l*j]l JU l_äLU*aVI JJC- p l_jjl üxdj] UllijiLVI £>U (_pa*J ^IaÜjjI JsäV 

i^jIkha jJjuüj (JUNI 4» t >)jla (_£^>^.l fgJ C5^ _Jj-aUJI j_üa*J cSliA 

ipublic 4-aUll .Jg 3ön j_j^ C'n-y oU 
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abstract ^j' Sealed j' Virtual jj *j V iÜUa l >u1j 

i—Ljl*j AjcujjJ ^ya IjjfLajj L_)_jlujil (jjjäij ^.AÜul) jldaj/l lilA ^ o^jäjILdl (jia^jaJ! -ÜaLaji ^ t-a-s (jl 
(■ Vu*a\l ^gJ] j/j^aj d \\ g V_^]l j 1 is‘n«-> (jl Aj^j^ui (jia^jC. ^ Vt j^alic. al^äJLuilj <- \\ u.o jM 

:(2-5) J^' ls* ^ Class View J-l=>) Jl U^jL^ System.Object 



(2-5) JSill 


4 ^gjj 43Ldaj/ljj j^)2lia]I ^^3 d \\ g V '_äLL-ajn djLajl*-« (_£jj (jl LiifLaJj 

^gAj ^jj^aliaJI s3^J Älälj-all ejäu'jjll (Jj^-a^ll lijlj^usliS l^jldaC-lj d ll g V _j)Ij <—älL-ajM d->La_ji*-a 
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jjll (jjdl ^Luia. (jjjAl^_ai 






















2 >-aj Jo*_kAa]lj ji ji/ii» \1 ^^Jc- ^ jAJ>a]I J& 2 I Aj's.aj i» \l oÄA i—äj^ü ^) 1 xuj öALc. 

Ia^J !>lxa lilliA ,jl£ IÄ] (Jj^ars-Lui Iäa (jj 4jjLmia]l <LajlsLJ! ,j-a Go to Definition (2 

\l lA$J <—äL)^)*j ii3LiA (jSj (j]j 1 ]U ~v ^ jjLal! jjjolaI! jl (_J^U 4 )-%,a^)2l &jV'2l jwa i* \l 

Object f^W j2a) c^l System.Object £j2I ö^ 3 i jii2Jl£ 

.Browser 


;Cj 1 ViKl) (jdajusa la 


The Object Browser: 

CjUjISJI jxiui* jäjj dira. Class View j^V ®j'-^aj Object Browser 

4_ia.jl_ä. t_fll u^il (jAa^jC. 4 nl^-a] 4iUjal lic. jjjuus ^ oAj^.j-all (■ <1 n^-Nl (jAa!^)*IL ujI 4_ljl£>a] 

cs^ View <>» Object Browser j-aVI jLuäIj caUjISJ! ^^1 liiLaj LasjI 

Object Browser siäU JU1I J^ill üjjj Visual Studio.NET 2013 2 Uiuüdl jäll Jaj>i 
L>2j Class View J^alj öÄsUll oÄA L ya JC. lüSuu ^Uibj ^g-uil) jll jUaVI <jA*Aa Jfiäj jjAJ 

;di3j3l 



(2-6) JSill 

(_ 5 Äll Class View ji-M jj.u£»j Ias.1 j sÄslill oÄa Ul ^jjjj 

Ca.*iVn«.a\l .NET Cl>lA^,j ^gJ] 1 Vl^xaj 4ji ^gjj <äCiaVtj IÄA A^Ij (jl^a (_yä lAa-LAafrij i_äl u.'-N' 

(_gj)‘i'*v<a 1 i iS<al L_Uu^j lic-jjAAa ^-3 öA_jik_j-a]l (■ <\ u^iVI A^a-a jjjjJj Laäaji 1 linlVi ^^3 

.SÄaUll oÄA ^'aVumIj ü\la System pbajuiVI a-LAaS 
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^ aj)\ iikl (jÄll \l (je- djLa_ji*-a (jAal ^)*1 LujI aJAm llA (jjlLalliÜI (jA^l qm ji-aje _jLiül Ale. 

<- Vu^ill jLirÜ Ale. oÄällll oÄA l^-Ca^jalLuü ^gldl CllLajist-a]! (JSdJ! !Ää Aaö jjl liiSLaJj oÄällll jjJ-aJ 

CP Lad ^ ü' Console Definitions Class lVs nlvi qm Program 

<jjj£us ciAkiLu Cp eLiLajLuall oÄa aJjj ^ Summary (jfyjsdt cii=ci <jjx« 

(JjA^asjj XML *•")1 a)\»'i (je. CIi.Wii «-Jijajj <_al luV^t oA^J 4 _ijAj^ia]I o j >sjjai]l Cp^ 3 XML 4 ng ) 

.■‘LaAUÜI (Jjjl-üsJI ^^9 


u^SH Ritual 

• c 


Adding Classes: 

0 äa <jaÜ J^oü caIja’I Visual Studio.NET 2013 

'kc. jjuü 1 iLulaj oAjA^. <■ y u«oi «.Lull] qm 1 ll£>aj CllljA^I oÄA A^ij OOP CllLlaj £m ^IaüLAU Lol^lLa 

ja)}\ jlnäL jS PROJECT Lüllll qm Add Class j-»Vl jLü'-W sIaVi oÄa <^1 LiIaj 

Solution jda) ^ Lc. jqAm qm üVI ö jlill j j .j jüSb jl Lc=ul ^Ullill qA 1 (> Add New Item 
lÜAxÄid! 4 aj 11II (> Add kjp. jill Lillill (> Class j' New Item j^Vl jl£=Jj Explorer 

(2-7) (_Ä (jjAlx^a ÄjAIc. jgJön« 



(2-7) d^U' 
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(>!** >% ;dldc-j 




















Jolj (JiuNI J £JJA J <■ Vn«AI jxuil -li-ldi AAaJj dass -lldd il-ÜC- AAaJ 
^Vl (jAj iAUm <. Vn.o «.Liuj 4llxuiljj ^Ilui Add jj Je- iai-jal «s.LgJlj'Vi de.j MyNewOass 

.ÜA jljAl (jjAL-a <J 4Ji^A2k (_5.il! 

4jjAj ojj^svj Program.cs *_ii-ait Jj <-_äl_d<a'il djläJjÄj JaAII ÜA jy« (jjjuill (JUaI! J liidai Al 

.IgjtA (JaIäaI! (J)g joiJ (Je- L_ill*Jl ^3 U-lC-Laü Aj-sAIa dll ^ 1 a ^^3 i_jl Uj-N! ^daj jl 

Je- es MyNewQass.es ‘-AL Js Jj ljjLJI j'j^' <jjA^ J <j UA U> J 

; JtÜll oJJI 

using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 

namespace Console_Definitions_Class 

{ 

dass MyNewClass 

{ 

} 

} 

Console Definitions J <*Aj p jj-AaII Aa-uN! *ldaä j>Ada <- Vu^il l La ^ i<ji JäaN 

Liaji diAtia p jj.>aa1] (Jj^.^ 11 <dakj <- Vu^i <J1 aj (_5.il! Program *- Vu^ill üjJ ^illj Class 
(jIS _^1 IaS IaIaj MyNewClass 1 0 Jid l>* *- Vu^->ll üa J 1 tAaj JIüIIjj 

4 hm 3 1 i_ ÄIaII (jAda j)\ 3 l>j-ill 

JjäAI Aiaal (_ü«aj Console J Main() J^ c$ ^jll t äu^H ^,^1 

»( al L>Vsf j iIAjjLa ^jjULa 


Class Library Projects: 

JA« j)Ada lg » >jai ji 1 üSaj 4_il3 1 An Ai j)Ada 4l jj-Aia Cl'1 ^1 a J i—sILjaN! pdaj (jl 1 \ Aa 1 IaSj 

dj!Ajj*jl! p!_jjl (jjaaM <Jj 'täidaVlj 1 _äl Uj-NI (_ja IdC- Vj (jAdajj V (_5Ü! p j^).uia11 ^AjaJ IaIaj 4 L^»3 ia 

.Class Library <AL^aJ JIaj Lkij J& l 5 J^j V j <_5 JN! LLd jaI! 

(jA oi äloiVI IjjSjAJj .dll jldLaVl Igi (djllL) d ll X A\A Jj <- <1 U^iVI d )1 yi^A pjJjulA Aa^J J) 

JaIi (jl JJ Jlllj 1 g A^'v'ni.rui.i (Jll ^jUaaII J1J ^^Ija Aildalj assemblies *•"A*a-vaII diLij'i^A 

_Ali (jjAl jj) öjjjdallj (jj 4jl Vj <juiäj <_JA1 jya L Jk 


- 61 - 


jjll jjdl ^Lua (jjj.Cig.All ;JlJtl 
















SjIc-V AjuIjJI ljIj iVill Jiaj Sjj^all älfc CjIxaxaII a i_flliuaVt £*iaj <jl 

fjäü (_flLLuaVI £y» U^£- gyajjj Üla X *a jjjJaj (j- 4 jj£I ÄjjAua^l ajL.iiH 
4_a_ajj4 ^jjjj (j-aj Jbhlj ÜLLd LgJuJajj Ljlij4<^ol.l jL-aV Ij jJ$Vi 4 aj4H uLua^b 

I^juas. i_fllL-aV' a i& ^uaj £)l iiJÜC. Uajj <LuLuiaJ| CjbiasJb 4 «^‘i-y.alt i_flbuaSn <j-a j^i JJ& 

.NET <A dl (jjjlaj 3 1 ^ I g d ^Vu i n j Math.dll f*-L> A*A^a (>xba 

^a-läbmJ (_).«-isb jjjuuaj 1 _^ \ >.si I 4 yi8.a f.Luül 4 iq i^ 4_i9 JaJjoij (JliLa ^^Jc- öjläj (jVI (jjiäl 

.4 yi^-all ojlA ibj^.jd! <- äl 

• cillu^V) 4_uLa ^IbiLL-u) Jja 


.Class Library Projects l£2j Class Library i> £ jjd« e^b ^ _] 



(2-8) JSiM 

jj j >i]W MyExternalClass.es <^VI cA Classl.es ‘-äLll -2 

Rename j Solution Explorer JJaV' <A L - i ^' öV^' «j^' 

csi öbü^.1 u^u ^£] MyExtemalClass.es sjLbll -3 

;i_<i^ll 
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Jjll ^ ;Jlac) 































using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 

namespace Class_Libnany_Pnojects 

{ 

public dass MyExtennalClass 

{ 

public MyExtennalClass() 

{ 

} 

} 

} 


.MyInternalClass.es L j £ j>Li]l J] Lldab ^ -4 

1 q u^i 4 -y\ ejlLj AjAiJI i_1 ojidi -5 


using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 


namespace Class_Libnany_Pnojects 

{ 

intennal dass MylntennalClass 

{ 

public MylntennalClass () 

{ 

} 

} 

} 


La .llSLU i lall■ tii 4 )-»q 1 j j4ui]l (JjjJ 4jl Jjj4ui]l 

jLiÜL jj4ui]l e-liiJ lijli lilli (j-a (JjjLuJl ^ tiüÄj ^jij liS LaS 4j.lljdl 4ii j )la]lj 

.(BUILD LiiUll t> Build Solution 

Console j Project ^ jäi' j*VI £ New j-NI File Lajlil! ö* 

.Console Class Library Projects 

Lilli]1Reference yül ji PROJECT Lüliil t> Add Reference j-»VI 
,4 Jaui1a]1 Lulail Solution Explorer jUal «^ic. cWVI»jJw ^4 Add 
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(2-9) 

Class Library £:ik-dl Jl Jäijl £ Browse jji' ^ -9 

Class *—äLail jUlklj ^ ^ Debug ^4-d' <jA' ^ bin ^=-^' J] <J&' ^ t>j Projects 

:ok jjl' j»3 Add jjl' ^ -Li.^1 ^ Library Projects.dll 



(2-10) JüJl 
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.Solution Explorer jBal ^ eiuj ü Ua ja c*3Ua <j! ja j&Ü aAa*1\ :ü& -10 



(2-11) J^ll 

<—slL^a^l £a.j >&31 j Object Browser djUjl£ll siaU ^uä! -l l 

)g i<a>AVn ft. 



( 2 - 12 ) 
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jjll (»Lua 

























^ Program.es ®-12 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 
using Class_Libnany_Pnojects; 

namespace Console_Class_Libnany_Pnojects 

{ 

dass Pnognam 

{ 

static void Main(stning[] args) 

{ 

MyExtennalClass myObj = new MyExternalClassQ; 
Console.WniteLine(myObj); 

Console .ReadLine (); 

} 

} 

} 


iyd} ^ Console SiäU J gk~n M J 3äj -13 


file:///D:A_o^ ^jLuülo/^juüJI cjjxJI <_jIiSJI/<_öI i5^ uj <_Jl... 


las s _L ibrary_Pro j e c t s - My Ext e rn a IC las s 


_ n 


(2-13) Jüll 


: J-oä-SI 


How to Work: 

(jjjJaj (JilAJ j^.^\j (_sLii-ai 4 jl&a] Ic-jjjuu» (jjilflaj a.Luüb (JULall 13 a ^^9 l_Laä bi] 

MyExternalClass ö ^- 3 Class Library Projects 4 b&* ^Console 

L«l 4 _ii^.ta <1 MylnternalClass *• balc. 4 J ^blj 

l^i^A 0 jibi j Console Console Class Library Projects 

.blli c alu-o^l <ii£La al^äÜuil 

u' 4^ ü4 Class Library Projects (> öSbü cs^j 

Console Class Library Projects <j£^' j*> j 1 jj 4^ Wd* cJud=ö 

(jjakill a-Lij bk. .iljJI Class Library Projects.dll ‘-kUil l *.*.ja 1 IüI <_$! Ua UilU. 

^c-^>]l ( _ s 3c-J ConSOle <—SlLiII I^J 4iLba) t j'sxi; likjfil Lüli <JLLa]l I3 ä 
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Console Class Lk* Class Library Projects.dll ^-äLall <j' Lj£*j <jl 

j cSÜj tiillnLull Lnla jjjLj 4jjI luiVI Lül V) Library Projects 


:^a>i 

lÜaII (ja AiuiaJ) SjlAuaVI ^r.<.*iü (ji 1 jjj£ f Uc. AjuLall ä-l^J (]|| L_flia t^nWi 4 jLc. t .ilbTi 

V C# CjÜüJaj Cjjjjj 4 jLc. ^ji (jjju 1ÄA (jt öi JöjLjlxa ^.läJLuuj 4-aj.iäJl Sj)A*^V) Jjjfl 

jllal *-a jjj£j jäwui ^Umsu SLaJi (jl jUä 4_La l&liil) Jjj jUl (jlLJI CjlilLl £Uaü (jj^> t jUWi 

.NET 

(j-a 1 g o^ijlLa]! i_äl u^aVl (_älL&luilj lLaä liilä iLlli (_äl U.-N1 4 1»'N y& liäjJai (ji 

£* MyExtemalClass ja Jaüä ^lj i Vu^\ jV aS\ .LaN ^ßl Object Browser siälj 

(_tu^)ll (jji (jil (j;öu^Ic. (_gj)'i*v'i (_älL-aVI 4iL-a (jl ^iaJI 

MylntemalClass ^ Vu^ii l ja j internal c<LkL 4jl ^ c^LlI ^ <‘n^H Uäj& lüi cr uüj V 
(ji C5 -i*j La j Object Browser eiiLilSJI (_paj*ious sislj (jA^ (jl <■ Vu^»\l La ,jli lilLlj 
cs^' Class Library Projects Lola ^ a^jII i Vu^l l ja MyExtemalClass 

.La Console < 34 fLj (JiLa 44^.jLi. (J^-L. (ja (_^i (_£^ykLM 1 ’nlqnLi (ja 4_J| (J^j^ajll liifLaj 

^al -iklm l JjLij j 4JL1I ojäj^illj Console ( jjjLi Main() £jL3! J^jIuü (ji 1 ii£aj 

;^l^l a Vu ^ll 

MylntemalClass myObj = new MyInternalClass(); 

Console .WriteLine(myObj); 

Console. ReadLine (); 

.^ 2 kjla]l (ja 1 3 tL 4JLoij (j-ijLui a^£> 4_ilaC- ü' X' 
4_Ä-a^>JiU ^Liiall (J!Laj (_^^i.i C)l»a-va (ja dlLta^-all ^ (■ älu^iV' ^»l^äCLui! 4 JLuu> (je- 

4 yLxi ^3 43^ua]l L aAäliuij LaHlc- 4j ^_jSj La ILa (jl 4ilLsJI ^ j .NET lLc- J^alj C-Ü i_s^ 

.NET lLc - jLa] (_slL-ai 

^Luiij Cjl» a-yall qa 4£- *'"; n (j\ (-fillwaVl Cjl nSa (j-a jA .NET jLal (ji Jä&V 

.1 nL 4j-s. aj A\ »JI (j^ jjj£J| L.i< *ia I g'i.il'iS CiaI (j jä! 


cJl luaSfl JjIÄä 


Interfaces vs. Abstract Classes: 
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(je. a—lA^lij (jj lüli Ula laS, aAja^Alll a_äl_UjaVlj dll^ >ljll ^juöj (jl 1 ilSaJ a (J^^aäll IÄA ^ Ljjij AÜ 

(jaj Jalsj aAc. (jlgjLuUa 4^_^lj]lj i_ 1 u^-ill (jl a" A3 Iajjj (Jaaiä]l IÄA pLäaC-VI 

(_£jjs>VI (ja VAj laAlAaJ ^alAälLml 1 nie l_äjjj ^jÄa (jjjj jjlj lg_ia a_ülj 2 a (JjLilj (jl \_Lj _j£ÄIIj jjA^JI 

.4_iiall 4 _^jL VjI IaiiIj 

(—Aul (jl (jSaJ Vj i. Vu^il l^LljjJ (jSLaJ a-LäaC-l ^glc. a"llg -ylj]lj aAj->all a_sl_L-aVI (_gjIVl (jl (jflaj 
(je. ^Jj>.^»MI 4_LlujIjj ajllÄ I n^a; Lajlj ojjailia ajjj^iJ aAj-vall a <1 u^VI V j a"ilg >1^11 (ja 

(ja (jSalü (jl llili (jjMI "vll IliK j Aj-^all a Vu^i'l jl 4^^lj]l £-jj (ja (_^l £-ljlVI aÄA (ja aliV j-v'ia 
jaullall (Jja<a_j]l ^lialiaj V llji (ja ^£.^>11 (gJc. allV jViall ailL (JVli. (ja V) IjlVI aÄA a-lilaC-i ^lAViml 

_(jüa]l (jjl^il (_£ji."VI f-LäaC-S/l (glc. 

_ClilijHi.^/l (je- (jVl all Aaall 

lq'u .^1 VI al jjj (jl A^.1 jll (_Qu^ill (j^aj V 4jl (gI» j IÄA j Aj^j (jaLuil i _Vu«-i (ja alijl (jl i_äl u^iVU (jSaj 

V IÄA (jl V) a" >1 g -yl jll (ja AAC. (_^1 j i_1 u^>ll Ajjj (jl (j^AJ (ja£*.Iljj ajAilla ajjaaiJ Jaää lAaJj IAj^a 

.ü*» a5^ l 5 tij* Lß' 

Aal J jiS 4 y j~i i S jJjljLa jj£- S jjaöj aiiAi-j tillÄ (jli A^l j AjA_a t ii»n (ja jj£I aiijj (jl t flunll (j£aj 
all jj (ja j |J ji_a liiua A t ain/lll alijj jl£ ÄjIjjJI ÄaajA ^ifrVI Cjbjilaaall aal Ä aJ II. ja VI (ja 

.A > j^l ajlua 

(jl a j-y jä 4^^.lj]l abäac-l lal Laäajl aAj^-a JJC-j al^^-a aUäae-1 ag^- ^'1 1 _l u^->ll (_g ; (jl (j^aj 

lajlj 4 i'Na jj (Jj£ 4jl (_gjlaj V A^^ljlli 4^^1 j]l aA^j A^^all a Vu^->11 ja.a IJjjj 1» )a-^ l^J ^jäjb 
4^^.1j]l a_L)j»j a_ Uu-a Aale- alalac.1 ^^A 4^aJj]l alajac.1 jjli ajUÄSj JaS3 aLajac-VU a"ilqi jal lj^-a 

4_aaal^ (jj^j (jl (j^AJ aAj-vall t_ä\ u^iVI f.lajac.1 (jl V) JaSä ^^jliJl ^IaVumVII lAAj^j (jl jllic-lj 

(j^AJ V alll g >'jll (jli ajlSÄ ^gJI AiLajaVljj 4 u\j 4_iiäalA jl 4 ia%a jl aA^)^a alajac-l a" Ui.nl Igäl 1 all )-> 
,4ilÜ allV j-v'ia jl 4-jSjjllm alaäic.1 jl JJalJ jl plij ^aAlla jl aJj^- (g^C. (_ 5 jJiaJ (jl 

Ajllll (jjju A^jk!jll al£j AjjaJl i flu^ill (jaJa A^äI jJll fl<^iC.j Xaaa. Ajjjjj La jl_i j£Äjj Ajjlj 

.f lüaC'VI öAA d jLa AAaj (_&luall (jaJa f LataC-Vl a jIaÄi 

•AiaÄ^La 


.aAJi_a jj£ j öAjäj» f.UaC’i a-fllluaVI (ja^Jali (jl Ujajl jjlaaJl (ja AJl ^Jl Ajjjj (jl a. 
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.Jfläa jüaxM Jjäj» ^ylc- LaJl j ijLJj j jjaj V <^1 ^LuafrSf) LÜj S-ljA-all fLua&VI 

jl£ lj| V| 1 j fLüacVl 0 J 4 J IJjjJj i_flLiuaVl 6JA (—ijj ( __ r ÜSl i_fltiuaVt qaüslu ji usj ^Ulbj 

.Jja»a t i'wi tüajj jA JjIuü*!) üLiua]) 

Virtual ^jjAÜa jj£3 <ji *LJa&i »Jj^' jjc. *Lac.Vi Ut 

.JjluUll i i'urt' l Jb lAJ jIäj jLu t^SUibj 

Ci ll VilfLIi (JjjLoi! aAäÜuU i _1 u^>\lä 4älÜ-a (jCaljC-V jLa-läiLuU jjc-^ill jjCA ji dllc 'U^a^iLkj 

<■ <1 u^iV' (_Jj 3 j«a ^SS “La^sa-saa <_ 5 ^-S 4 g d^Il Lai *A-£. j"ua.a 1 g ist* j £-a d3 jiCüj 

y umS 1 (J-aaJI ^ jäj 1 iälii-a^M oCA ji V] d-mLmi dAj juax ^3 1 g j je- 1 <Vi Vi ji jfLaJ 

( a'u^iii jAdalL) djIjLSaäll j«a 4c- jxa-Nxa (JlLal) CI \\ ni^ji jx» ÄIjIc- LjjC] ji jjJajiäj] büc ^^ic- (JllLaS j 

d3^a-a]l £-^jj 4_iAjCaJI duml! (_ga ^C- (_J!La jLiaail (^^jaiLuiVI t_SLJ^jjeClSi ^^Jc- diijUaäU Train o-L^Vi 

i—S ^)*j La tdliA (JjjJ di jlCic-L ic^ja-a isn^i JlLaj düij LijIj^^S ji Ljläj IS^p^a jjfL) ji jfLaJ (_£ Lii j 

ji W4i iC^J SlWa (j-ajL-aä. 1 _ 1 U >>1 (ji lillc. jUaä a-Luijl j-a djäaJl j^.aYi (jiJj ^»l*Jl jUaiiL 

jUaä <- Vu-o ji PassengerTrain jli jlLa <■ Vu^i <JiLa liLu-ai jlcü ji 1 nie, jli dllij ^Läiij 

.DoubleBogey424 ^H41 jLLa ji FreightTrain j^LJi 



Cß^ij Car 

j£2j l_]l Jjaa l—Ü 


(2-14) JiÄll 

^i^äluib dllCj LCaji t_jjiuj'^l (jjiiij CIiIjLluJI CjUjI£ aJjIc. ji 1 Vi^-ajj 

.PickUP j' SUV j' Compact Ji* ILa j^ kilia lildal jj£j ji 

j-a jjCja-all Train CjljLLakllj Car CllljCuJl jlcäj ji LCaji liäS-ajj 

:Vehicle dL^l <_ü*-a 
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(aLuA 











































(2-15) l&ÜI 


l^jCal^jC-l t - U ■ aj (_pa*UJ (Jäjuil ^Jä 4 <4l , ><VI i jl u^-ij/l qsix j dljLuäj jl j5uaJ jjMj 

i_äLL-ajll j£-aJ JliLall (JdAui ^^ic- 4 jgijj i_iL-all j^a jÜl) l^jl ^j\<l Jaijä l^fijLuü (jjillj 

4-ili jll Jaj t> jid 2 jl Pickupj SUVj Compactj PassengerTrain 

jl Liaji lnL < u j IPassengerCarrier jJI <^Ijj <—älL^aVl s2a ^jjj <j> I Vi^j 

.IHeavyLoadCarrier jjL^uJi Jäj jj Pickupj FreightTrain 



(2-16) Jüll 

1il£^aJ 4i)»< k-«u3 4ji ctiuL ^Usll (_Jj3 ojjj-slII oC^j d)l jllkll 4 _LlujI_jJ I j^-<s ^Uäil LLal.'iVniAj 
(_5ÜI (J12 a 1I lilA jl dl\g >l_^' ^a-lädmj o-j^-dl <—äl u«-iVI ^-lä-lLd ^g-La lil ^^ill ^-LdajjM 

_Jaää d)| g -^1^11 jl JaSä eCj-v.a\l i_äLdajM alcäJLujlj 4q6-y'i I Vi^xai V läA oli^^jia 
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Struct yjjlt 


Struct Types: 

p Ijjl (jl V] ejj^j (jlgjLuiLa (■ älu-o^lj StrUCt l_pl (jl (jya (JjjLuJ! Jjk«£xä]l ^ liA^j Aa 3 
(jl iLuta. ?U2j <Xuü]lj IÄA LS -^j ÜLa Ajat-yj^ pl_jji i_s&ä <■ <lu^*»Vl Lai <La^ £• l_p! ^^A StrUCt ^ 

;JLla L-J^jdaJ ^jA c£ÜÄ ^ Äijia Jajoüi 

: Struct (Jh J^L» J j* 

.Console Struct Types f^W Console <j^=L ^Liüb ^ -1 

;^_^L LaS ojqj>«\' Jac. -2 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 


namespace Console_Stnuct_Types 

{ 

dass MyClass 

{ 

public int val; 

} 

struct MyStruct 

{ 

public int val; 

} 

dass Program 

{ 

static void Main(string[] args) 

{ 

MyClass ObiectA = new MyClass(); 

MyClass ObjectB = ObiectA; 

ObiectA.val = 10; 

ObjectB.val = 20; 

MyStruct StructA = new MyStruct(); 

MyStruct StructB = StructA; 

StructA.val = 30; 

StructB.val = 40; 

Console .WriteLine( "ObjectA.val={0}", ObiectA.val); 
Console .WriteLine( "ObjectB.val={0}" , ObjectB.val); 
Console .WriteLine( "StructA.val={0}", StructA.val); 
Console .WriteLine( "StructB.val={0}", StructB .val); 
Console .ReadLine(); 

} 

} 

} 
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,F5 _jJ) ullg iäj -3 



(2-17) Jüll 




How to Work: 

(ja -^'j j*j MyStruct Struct Ua^I '^a 

Uij*UI JLJ] 4 jLU JLs. LS k. c^jUjj MyClass -j cs^j uuj ^a val f^W int 

.MyStruct <Lnll (>Ua 

oLa (_y« p jj (JSl Ä jllüll uLiLa*Jlj ^jsj ÄjLLuJ! Sj(inill j\k 2yc-_jj)l 1 _L)^)*j ls^! AiLu^Lj 

,p^iii ijp. ♦:♦ 

_(^-_ji]l (ja f-UijJ (_5^ (JjVi.all ILa (^3 pjill (_y^ ’öaia^ aJU a-Liil ♦:♦ 

(ja ^>^.1 je. ♦:♦ 

ji jjVi JjäUi üj ♦:♦ 
.JjVl val A-ajä Jluj ♦*♦ 

iCs jl^l ^ val J®^" A-ajä Jluj ♦:♦ 

'(jA jVull^jnlSll !il£ <^3 val <xu3 (_>ajC- ♦♦♦ 

3g >1.131 Uuul ^pLiill 2)1 V) u^jUxs ^yic. lg hm3 1 CiljU.llj Lul (ja ^t .^>11 ^^ic-j 

pjj (_y« 1 g xmS 1 ^^A (JaUl lU 4-aj3 (jl liili Väl tJäaJI 4-aa3 (_pajjü LaUtä 

.MyStruct ^ i> öA jp^' ^ AÜiu V al <JpJ' 2jj£i lu MyClass 

?U^j liU lij 

^UjaiU lüli (JjaCLa jß£> i-LuL LaAjc. ^LilLj ^ pljjl <^a Ulijl£]l 2)1 lau«<a lila Lai 
2 )li tilli ^jlc. f.Ujj SjSlill ^ 2)'jU je. ojUc. jjoij-allj 2pl^l pointcr ljUya JjULall 1U 

(JjVi<a (Jj^M (j!^\ £(^.ja i-Luilj lla3 La-lic. j lg-}3 2pl^l 4_lä Jl^ljJJ ojSlill ^^3 £_kiajx» jA 2)ljUll 

2 )^lj j v~i-a\l !xl£i 2)1 (jU IjiAj 2 )'üa ^lU _jA <UUI ^ <j Ila3 L« j\A MyClass Ü® _^1 

_<Uj 2pi^ jxjjj-a 2)l-iJ~l JV ) 
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ÜA jli (JjiVIaII jAila 4 Vnll jCuja £jCaj jA 4 ji ^ i» ) ÜAj <Laj 3 ^-Ijjl StTUCt ^djji LaI 
£-ji (_j-o ^gjLiil (Jj^IaII ^glc. C 5 -ij'^' 4 _iiiil cLiuiU ^j£j La-ÜC-j lg >«si 4 _iiiil ^gJc. (_gjla-lm (JjVIaII 

uijlmil üa jl ji.i ^gll 4_iia (jA cjLajLtA]! ^ja-n ^LAij jä 4jLi<LaJl <j fJ Ü Ia jli MyStruct 
^-Ijii j a ^liä iUj jA ÄiLuJl (JjAsaäil jIAa ^glc. LgJ UaS ^glÜ 4 ;» niall cLLU^! C~ ll )1 a» 1 LaLaI) jjl lnA 
^gic- jUjiaü jjlrnil ^glj-CU jl j^A 4-ljLg.iil 4 -vjiillj juSU ja CiVjjVlA ^gll int (Jja 4jajjuü 

_LajJ_Jixj je- jjJäiLä. ^ jjIlu 


Jajuüi j qj3Jja]| 4 _jU£ (Jat^ j (2$ JJ-d 4 -luülU 4 t >il jil jjc. ojjAäail oCgJ Clll jCüjAil ^I.UCLuil jl 
i Sj*-) 1-A ^IaULuiU 0$ ^gä Clll jCü jail 4 _^lljtA JÜa (_g j~uua]1 4 ^S'v'ia C' )1 iIac. (Jji^ajil j^A a! 1 jAj 

.ÜA LiaUS ^ 4jjlllj jij |>ila £■ jCbja jA £-jlajAil Ua ji V) UIlSafe Code 4_LaVl JJC- ojiiUiU 

*4* 1| ^uuij^ ^-v l*>i nt) 


Shallow vs. Deep Copying: 

jA CI ll ÜHjt £Cjuli (jl .Vs» A JaI jA ^^.JaÜ jA 4 AlslU ji.1 ^glj (JjVlA jA CllUlLÜI £CjoÜ 4JLula j] 
jjL£ ^gj] ÖjLaVI JAlij jjh^lSlA jfÜj jJJjLuÜA jUjL£ ^gi) jJj^lAll !}L£ JJaÜJ Uil3kJ jäwl ^gl) (JjVlA 

(Jjäa>. jAiCa oCj^ja j ji.i S-laCc. CI ll j]L£J £^Ija ^gic. jAiCaii jl j^AJ A^l jÜ jjL£il jV Uliij .C^lj 

.i/liLa jjl£JI ÜA 

^Uil MemberwiseClone() l>* uliij cilijliUl ^tuül 4 k»n A 4 ijL ^Ua JU. JS ^git 

jjl£ ^git ^Ic. £LgÄA i—ijj*j Uüaj V 4 jl V) cs-«^-« j* ü! System.Object ^ Vn^>\l 

Shallow <_ 5 ^-lajuJl ^caaIIIj ^rg ia \1 Icä ^gi ^a^VumaII ^euüll 4 iIaC. ^g.At.i.ü <ljg AJ ^rg iaII Icä ^c-SLmJ 
^3 4 ;» > ja] 1 g.1 1 A&VI jl liA jliic.'^l j^»J 4 i» >JA^l Ijj^l Cllli gUCac-Vl ii.1 liA ^jj V Clu^ 

.Ka ja! jjc- jAj 1 jjl^ll jAiCa öCj^jaII gLCae-Vl ^ CI)1 Vil^ll jAäj ^glj jjCÄlm AjC^JI jjlÜl 

Lilie, jli Llajl gLCac-lj IaIaj AjC^ jjL£. ^gJ] jil£il ^euüi jl liCjl lijj Cll'^LaJl jA jjiiS ^gi 

.Deep (j : )«a»-il ^AJilil ^l^lluil 

lili IClonadble cs-®^ cs^j Aiijlaj liliig j»Liülj Ui ^aaU 4^ekljj cjjlil 1 ü£aj 

^rglail lilA ,y» ; Clone() JU.U Jaiä C^lj ^rglaJ 1 iSu^a Cj ji ji Lilie- jli 4^_aJjil oCA 1 laAäUuil 

jSlSJl Ua ^gic. JjjLAaadi Lgj f Ull Cjj ciLUac. 4j1 ^cuilu jl Lu£ajj System.Object 

^CaCLuij jl 1 ii^Ai 4jl Ua 1 iS u^i ^gi ^tgUdl lilA jAiCa UliÄi ^jS~ni.i ojSjCmII £>Cajj Uliij 

_Ua (JUs Cjg %a ^gil >■_ )U-»Tni.i oCg^ 4 _i1ac. j^i UUi UCji lil j.iA».ll ^emiil 

_4-«clül (Jjt^isll jj^I JjAAiälij Uiü je- >■" \, W'ii i_ä ja 
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jjll juAig-CI 

















4-^Uül 


Summary: 


1 uW’l La] (jaLuNl (_^L]lj (j$ gi i"llg Vj]lj (■ <\LjV^ 1 CSjj*j 4 iqft (Jjjjaäl! La gi Lui j -lä] 

llllgeJ j]IJ dlläLjaLM je- j>.^-iMl gi (j$ 4 » Uj-> glc- Liä^jxj la£ (jlLoJI <_]a<aa]l gi (_ 5 ^)iäj JSjoü 4jc. 
ejllaa^/l j i"llg Vj]l 4jiljj 1 ii^aJ gjill 4Üjjla]lj Ifral.l -y~ni.il 1 Ti^ial gli]l (Jj^aaj]! allllläa g]j 4Ü_aiaVL 

4_iLa*j ^aJÜ] lillij 4q\äiallj a^^ai*11 <._ä\ in-iLM t4_iiiS glc. L >ni Liäjjü ^a]j liällaal 

. jjaüllj ?.Ln]l ^tAlia t_äj^atj g]l 4illaVli ÜA <- <1 Uj-N 1 dH) ja 4 j!j_j]I 

^ja-y j (jjjLui'il jlaJI <—Lkaa]l (Jilaj 4ji Lilijj SyStCITl.Object *- <Lj*i 11 glc- 4ÄlaLä. ejJäj LliäJi lilli jlaj 
(_ 5 jAllä 1 g > >i ») lg-aljliklujl 1 n^laj gji]l ^Ali-a]! ja EjlC. <- Vu^i\' La ^JAl lg jle Lii^jxj gjill <-_iLL-aVl 

laa 4la <Ul^. 4il glc. jjl£ jl HaLea (ja 1 n^a; i_1 u^ill jl Läajl Lul j -iü 1 ~il Uj-i 1 gi o jjL^j 1 n^lai 

_NET ^ (jil£ £a (Jl£.ääV' 4_lH*j 4 nVi ^.a>.al 

jjjLlll Visual Studio.NET ^1 CjIjjV' ja Liuu lilli USjLii ül 

CjLüI£]I (jäa^jaajoia oiäljj ClaSS Vi6W J-Ll lilli ja>>i'i S$j 4^.jj]l 4 _luI£ 4_=>^ji]l i"iljVq~i ^»IllLuilj 
Uä^jÄj JlÜj £- jjjjia]! glj ollli. e-iLL-al 4iLäa^] 4jtj^^ai Üjjla Lävjl lii.jla ^a]j ObjeCt BfOWSCf 
gi Iga.lVLi.n (jl 1 Vl^aj 4_il V) ojjlLla ojjaau lA.ljqn 1 n^aj ^ gl]l i.")l»a-Na]l f.Luüj 4 jSjS glc. Llajl 

.(_£ jl.1 £JjLuia e jäjja 

^-Lkäaj^M ^gA Laj 1 ag iij 4jLuö]l 4^jl Lljljj c" )1 g -^1 j]|j o^-^all (■ <1 u^-aV' (je. laiajl 1 n.W‘i 

_eilig >lj]' lg-}3 ^läJLuü (jl ^ l>j ^glll ^-LlajVlj o^^j^-a]! e_sllaaL/l lg-i3 ^läJLuii jl ^ i-yj ^gj]! 

(_]_j^ j)t^»^a]l ILä (_)aaj)t^TV j 1 V'vW 1 j llha 4 a llll l^jjlj 4 )»•N^all l_jjL/l liljljj ~^ a 1 JJ^l j 

^juüilj gjiJaajJl ^juü]l je- e"n,1 j v\l l^lgS ^-jjlaja li^lä ^3j i—älLaaVl je- lgi]lllülj StfUCt esVil Ijji 

j ■ 'l'i^ll ILä ja ^>^.1 ^laja gJ 4le i." tW’iUn jaiaja jä j e" ll Vil^ll jja» 11 

JilLui La jäj ^aAliallj (j^all ialll Jiia ( _ äliaaaL/l »1 >^»el i _ Äl^)*^ 4 iq iS ^»^IaII (Ja<raa]l ^gä (JjLiii i_Sjau 

t 4 Vi-v c" ll q ij3-a~i a-LliL a-Juil 4jjl2ka gi L-ljU-aall (_gjlu.aa]l gJj (j^ (gi 4^jj]l 4allS 4_a^a^)j]l 
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jjll (jj^ll (>Uaa. (jjj.ijg.all ;JlJel 




















(Hüll (luailt 




f.LuiaC-1 ( älJ^xj ^ J°J^* alxllj tLlEj C# ls 3 1 ^ U«-»VI l äJ^)*j jjC- l jjvW ILa ^3 J-a^j l S_jajj 

.^cAllaj >>T\j (JjSa, Ö* <—slL-a^/l 

dlLaJlx-a ^l^äJLujlj oLa -liljj 4uäj£ t$^y «—Sj^jjj a-L^afrVl £>La Üjj*j Vjl l-ifi 

jj^pjL liUjj <c. j>jjj pLja&Vt A-iii£ Uiajl ^Ltlj «—sj^jjj o^c-Luia]! Visual Studio .NET 2013 

Iß L^% \\ i. ^*N. 

4 13(JlLa «.LjacNL 4Ülx!La LaJläj jl&i i" ll 1 iVi qC- C OVii <■ _S_^m a-Ljac-LM i_Li^xj dll n«l joiI 4_ila*j -l*jj 

43EiaVLj lAjjlaj (JjjLoiLM i_iL-all aLaäaC-1 a.lc..Vniilj (jjjLuiLM i_iL-all aLaäaC-l aliä.J 

_4j^uiöa-a]l (Jlllij^aüll 

^ä'ü^tl ^Laxll ^1 .*iVui.N 1 ^iiaj-a (JgjLuJI ILa <^3 oLlalxj La ^j.a'N ^Jalui Lijls IjjäJj 

pUi (_jJ L-M ILä ^ja ‘La.iÜÜI (J^jk*aa]l ^^3 \ g J \c. ,.'l,a~'m..UM i _äl_L-a! 4_xi!La a-LLulj i^lEj 

• fUöC'Vl üujju 


Member Definitions: 


(j-ajL-^LÜI j ^cAlLallj (JjäaJI <—äj^)*j i^lE (j.a>>>'ljj ojjujlxa 4ij^)*j 3*j i_3 U.VI aL-aC-l 1 n^.al 

4_j äJI (_£.1a i _LL-all aLuiac-1 (_j-a ji^c. JSlj i_iL-all I^J ■ 

•Jaa3 Jj^aj Cl)l.llLa 4 jujI i_iL-all »1 t^ic.1 i_äj^)xj ^3 <LJjjk«a^]l 



J>4Jjlt JjL» 

ojäjjui 4j! ^jAjJa (JA jt>>» \1 (jSaj 

public 

4jaiäj <äli-all o^)3 n'ü a (j-a Vt (jS-aJ ^ 

Private 

43j^)jÜ (4jt-a^-a]l) jjLluJI ^jA^a qa \1 ( _ 5 lj 

Uaä 

Internal 

(j)*i>M<a i al^a (^a jl 4 mä i i t’u^ill ^yAÄa ^ja ^\ \1 ()S-aJ V 

Protected 
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ü<ll-^ll tdli Jij protected internal Ji* ^ U -iä^uu jl (jjj^VI Jj^ajll csdial ö^j 

o.y^j«all 4 q~u : Ii.al' i_ilL-aVI (Jlili. jya V) l^all Jyai3_j]l (jfLaj V IÄA Jj-a£a_j]l dLa jjäj 4ä^)*-a3l a-ldac-^/l 

\ g umS i 4»,a , v.all (jAaia jl 4 * uS i j^liall (j/iiia 

4i^>*-a]l »1 (jli Äjdc.j StätiC ^ -aKU ^IaÜjjU (Jj’wllj ^cAliallj (j^ajL-stiJI (je- 1 n^i.al 

_i_ild-a^l oÄA (j-a 4i^)*-all dllülflllj (jjiJj 4_mij i_< 4ll*a-a 4 Y lil~i.u a-ldaC-l 4 ,aKl' Lsäj 

: JjlaJI uLjäj 


Defining Fields: 


(^^all ^jll CjldLa 


■ W~Ui.il 


4ildaVl-J LaLal) 4jAl*JI diVjVi.all La£ (Jj’wll c_ä^)*j 

; (Ja-all JlJjai ^gic. lAli^jjuj 


dass MyClass 

{ 

public int Mylnt; 

} 

V) (JiaJI IÄA Jj 4-aaä jliuil j)£>aj V 4jli .YvVir-j readonly daKlI ^IaVumIj JjäaJI (jl (j£-ajj 

[(JliLall (JaAui ^gl1c- ( lL-all a-läj La jj.a.Wtj j 4l aLLui^/I luc 


dass MyClass 

{ 

public readonly int Mylnt=45; 

} 


:Jiall (Jjjjüi ^gic. Static daKlI ^IaVuhIj (JjlLaJI Üjj*j 1 ü£-aj 4jlä J^aill IÄA 4 jIAj <_gi lilä LaSj 

dass MyClass 

{ 

public static int Mylnt; 

} 


al-läJimlj i^\ JaÜS 4_J1 ^g-alii (_£Ä1I '_<u«-ill ^c- 4 jSajlluill (Jj'wll ^^11 (J_j-k-ajll (j£uaj 


JiLall 


l a ' ■ .-i 


II 1ÄA (j-a 4ij*-all CllLilt^ll JiLi. jya (jjiJj JjLmll Ja-all 4a-uälla MyClaSS.Mylnt 

ijjill ^daja-a Jllall 


ijll LaS 4i^)*-all Jjwll (j-a 4c. ja-Na ^gic. (_£_^aa (^illl PefSOn *• Vu^ill Iju-il (jl (jäajiil 


dass Person 

{ 

public string FirstName; 
public string LastName; 
public int Age; 
static public int counter; 

} 
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jjll 














igi La£ JjäaJI «.ItüojL iLaä (j*j MyEmploed Person Cy± aJI^. «.Uijb li-*5 'Ä)i 


dass Program 

{ 

static void Main( string[ ] args) 

{ 

Person MyEmpolyed = new PersonQ; 

MyEmpolyed .FirstName ="Hussam"; 

MyEmpolyed.LastName = "AL deen AL roz"; 

MyEmpolyed.Age = 31; 

MyEmpolyed.counter = 3; 

Console .WriteLine ("{0}) Personal} {2} \nAge:{3} 
Person .counter ^MyEmpolyed .FirstName 
^MyEmpolyed .LastName ^MyEmpolyed .Age ); 
Console .ReadLine(); 

} 


} 


Aijjiall aÄ$j ^ COUnter ü' cA' 




- 

\\ eit® lJa^ 


dass Program 

{ 

static void Main( string[ ] args) 

{ 

Person MyEmpolyee = new PersonQ; 

MyEmpolyed .FirstName ="Hussam"; 

MyEmpolyed.LastName = "AL deen AL roz"; 

MyEmpolyed.Age = 31; 

Person. counter = 3; 

Console .WriteLine ("{0}) Personal} {2} \nAge:{3} 
Person .counter ,MyEmpolyed .FirstName 
^MyEmpolyed .LastName ^MyEmpolyed .Age ); 
Console .ReadLine(); 

} 


} 


.4 ivnN a 


U$ii static j public öa C# cs^ d)J* ^ 

(jli LaSj const “CaifLII alAäÜujlj lilSjj Alulii tlllj (Jjäa. e-Laü) 1 ü£-<l) liljj AiUlaVljj 

ü!) Static •AjäaII p'r-L'i L ,'V liJLiÄ (JjjJ L- Wm-n (Jjäaa. ÄlLlilll (JjiaJI 

;4 ]-y..o ajidJl Ql tl)rS 4-al.liCLujl 


namespace ConsoleApplication2 

{ 

dass Person 

{ 

public string FirstName; 
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public string LastName; 

public int Age; 

public const int counter = 3; 


dass Program 

{ 

static void Main(string[] args) 

{ 

Person MyEmpolyee = new Person(); 

MyEmpolyee .FirstName ="Hussam"; 

MyEmpolyee.LastName = "AL deen AL roz"; 

MyEmpolyee.Age = 15; 

Console .WriteLine ("{0}) Personal} {2} \nAge:{3}",, 
Person .counter jMyEmpolyee .FirstName 
jMyEmpolyee .LastName jMyEmpolyee .Age ); 

Console .ReadLine(); 

} 

} 

} 


jzlAIIaII lJLjju 


Defining Methods: 

dLa]l ^IaVu«' ÄdlfLajj CilldLo ^lAäÜuil A ^gJ] 4ildaVl-J (J£jüo (jjiäj 

; JliLJI static 

dass MyClass 

{ 

public string GetStringQ 

{ 

return "Here is a String"; 

} 

} 

V) ^rg i<a\l IÄ& ^gJ! 1 V Ajlä ^rg l.a\l ^ Static ^>al£]l 1 La-lädiml lil LijS Jäa.V 

_(_idsail IÄä <ULa. JVli. (_^ya (jjjJj i _<u«-i\l JVlä. 


ÄJlllI CIsIaISlII ^AäÜuij (jl liiS-aJj 


üLajÜI 

A^l\ 

^g '.all IÄ& o^yLud jjLsdu JjjjaLa <äL-a ^gJ '■« eLuijl ^g-LaJ! IÄA jjLsj (jS-<u 

Virtual 

^Jaaä (al L oVI (gJ VI A-alfLU oÄA ^IaVumI 1 n^.a i V) ^g '.all IÄA jjladi i ixi 

Abstract 

(yiljüjVI t—Vu^ill ^g, l.a\ Ijjlad) ^g-La]l IÄA JlLaJ 

Override 

^ykl (jlS-a <gi ^r,g l.a\l IÄA (jl i$\ 

Extern 
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jjll dy^ j»LuiÄ 



















public dass MyBaseClass 
{ 

public virtual void DoSomething() 

{ 

// Base implementation 

} 

} 

public dass MyDerivedClass:MyBaseClass 
{ 

public override void DoSomethingO 
{ 

base .DoSomething(); 

} 

} 

0 jjU^ (public I U]<JI) ßc. MyBaseClass *LüIj Ua Ua5 üü 

pUüb U«a £ (jA j DoSomethingO (virtual jä.1 Jü o* 

MyBaseClass ^ dj jj MyDerivedClass j^i 

üj J ^ DoSomethingO £$ul' dl DoSomethingO 

^»LliÜI 1 1 u^»\l lA^J A^jj lül Vj ((JjiLuiV! c_kL*0 C1 jjj>JI t iL-all Q.<n>) dll IÄA (jV dü^jxj 

.override <U1<JI ^JüJ L (JjÜlül <- Vu^ll ^ £C£-La]l IÄA jjldij Ulli lü «-UjAj 

jAlaA^L® 

Visual Studio.NET ^ fUSVl j$lal override 4ULS1 ULUS a»j C# ü' ^V 
‘UlSlI IxJalj Sjbfcll JaSj (Jij^u c# 0^ U jU£l DoSomethingO 4-41111 2013 
jUaII ulUs!) <ji iß\ base.DoSomethingO Sjb*ll uljbc. lp Uj void 

‘Ulsll t_n«u diAa. dlj JSj MyBaseClass u-U<VI <-aUall jjUS MyDerivedClass 
Visual 6**^ SJ*» cjAj JUSVI is+Zv* jijj dm. override 

.ÜPV i 5 >- US jjUdll SjUdl"^ ^ *11#! ü' VI.Studio.NET 2013 

(jSLaJ V dl AjAsJil lillÄj Idajl Sealed 4,aK\l JaSCLüI ÄjAic. til&aj OVeiTide di]£ül clbaAälLml lÄlj 

dl i_g I MyDerivedClass <—iUsJI o-® dUUll c_sl_daVI ^ ^s-Ull Ia^J däldal cis!dA*j dl ^daj 

:JUdl (Jjj ■» diidül (_äl K«-iVI 0 j3 ^_ya dll IÄA jjUj (_jÜaj ^ 

public dass MyDerivedClass : MyBaseClass 
{ 

public sealed override void DoSomethingO 
{ 

base . DoSomethingO > 

} 

} 
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£$- 1 *]! jjUj V MyDerivedClass ^jj ^ Vu^i 3 ji Jl jjAj Iäa jl 

^ ^a lilBj ^jjJidl ^jU. yjjJi jjäjl] extern ^^luuj DoSomethingO 

LIÄA 4ic- e'i.Wii ,j]j 


uLjäj 


Defining Properties: 


a-LiAül <3_iA j_jl Vj 4Aäj i_ä^)*j (_£Ä]I L-l^Loi'^M (jag n (_j*ajL-aidl i_ä^aj 

liliÄj JjLsJI La£ 4_iuoa 4-aj3 ji 4 JI 2 «. }*>S'n\ 4limj A^)3>-a (j-a 1 g 1 

4-aj3 aILujI Aic. j! 4 _n^il- n\1 <aj 3 Aic. LaAAjiii ^2} (jjjliS cs-^ - ^■ >»" i"n-s 

A \ < ^1 A. U 

Üjjti (jAi.si (jjjliSJI (jjjlA (_£A2 >.I JäL^j (jS-a-dl <j-«J Setj get (jji-aKlt glAäALuilj (jlliliSJI (jjjlA t_ä^>atJ 

Jaaä 4 jIjSIS j| gg); 4li£il JLaAj Aic JaAä A u.^1 ^juöj (jl 1 n^,al 4_jl^ oA^S <ULa». ^j A j x.-a\ ~v\l 

(_jSl A u«-iLäJl <wäj^)*j <jk (Ja^d (_glc- (jjjlA (_ya Ia^Ij £>Aai /jl u\i (_j£^ get 'dü^ll jLaAj Aic 

\_lLaC- AlLa jjc j-ai JaAä 4-jl~i^\\ A i -n f.LuüJ (jli !Ä] oA^S A u^al ’N A_j^j jjc- 4jli (_£ ji 

^J\aa 4jl V] 

A -v\| ^-^1 j 4c.j±La Iajjc jl private j' public -^-« (j-® 4jt.^1 -v\\ 4_iuiLaiVi 4_iiJI L_kltjj 

:setj get ^ j' cs^] £ c>j 

<accessModifier> <propertyType> <propertyName> 

{ 

Get 

{ 

// code run in read 

} 

Set 

{ 

// code run in write 

} 
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^LuiÄ 












;Jlla]l (Jjjjoi 


dass Person 

{ 

public int MyAge 

{ 

get 

{ 

// property get code 

} 

set 

{ 

// property set code 

} 


} 


} 


jA liA ^daljil jjäilj (JjA^JI <—kjj*il] llÄ. 4 _jLuu» 4 u^il~v\l c_ijj*j ja (JjVl jlmill jl JäawV 
jjjli£ ^jic- ja>>>~n tuujj aJjS LIiaJ jli iUÄ ja j3imll bllgj -bc- "j" bLaji lall 4 li^-aläll Aj^j 

.setj get ^ j V u * ^ j j'ij> a_>? 

? jnll^ll jjjlA (_JnS jj) 

jadalü (jl i—LS-J 4_jl ijj\ 4 uA -vH £-jj jaij ja oAla-a 4-aj3 ^gic- get 4 -IjSlII (_gjfiVi jl L- )>j ^jl 1 

.return ^ukj ^ get <^l 

ÄjAic -j <- Vu^»\l jaaäs <-_Sjxa private (J-atÄ. 4_i*-aliJH JLujjj jl lajlA L- )>j 4jli balc- oAc-liSj 

;<_JbLoJI (JjJjoi (J'ä-N. II IÄA ^Jl (Jj^ajll 4 uA -vH 4 ag a j ;■ -d 

dass Person 

{ 

private int Age; 
public int MyAge 
{ 

get 

{ 

return Age; 

} 

set 

{ 

// property set code 

} 


} 


} 


dLa jäj <-_ij*-a 4iV bllÄj IAjI Age " Jl (Jj^^JI lg i^ai V <- Vu«-ill ^jli. o j^nlill jl Jä^vV 

MyAge ^ jA-vl l ^. wimi jl liic. jli JLJI baJi z *.Ija ja jlaij j private lk 3 ^' JJ 

_ Ja 2 >J! Ia^J läli-a (JlLaj (Jllj 
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jjJI (jjAll < n’S (jjiJjgjdl ;J|JC) 










ja adm-all ^glj 1 n^-ai <. ’l i^ 4 H^ldil Ja^I <Lad dluiL S6t ^ 

Set ( _ s ic' (_ 5 jLdi ls-^' 4 u^il-v\| Jj U^liuil ^d <Lad 4 jI j\ 4iaaJI ^ ?S6t '^i£Ü! (J^Lä. ja <- <iu^>\' 
UaLLui) 4-aja]l (Jjj^aj]l 1 I&ttJ 4jl ^gJixj IÄäj Välll6 cs-®*J jLaljL j^-d L)JA'-n 

.value 4-aKll J!dä. Cy* 4^<aläJ! 

ÄLLJI ajibdll (JjAxj 4 iqi^ liSJ] j$\j apIjS (J^Li ja 4 u^ld]' <Lad 4_d£ liaLü d] 1 L«~n 

;(JliJI dllÄ 4 uA ja (JiaJI <Lad Aliuil ja j^a\ j ( _ ? S] 

dass Person 

{ 

private int Age; 
public int MyAge 
{ 

get 

{ 

return Age; 

} 

set 

{ 

Age = value; 

} 


} 


} 


(j-aLäJ! £-^3 (jjiij (ja (jj^j (j! 4i>j • L^A-vl l jA$j ja value 4-^d üj^- 1 ü' 

jAjJza 4 ,aiq\l liq-y\ CaSt l) f' ^lAäiLujI (J_ya. JjÜU lA dlllA (JjjJ ^LilLj Ldui 4 aA^J Jajjjdl 

, JiaJI 

jÄfj Laiüc. (^Li (j-ajU-ariJU 4 idq-vH ajülj JidJI cd^/lc- ija-a (_^a jliSL ^»jAi 4 nA -vH jjJ 

;4_JLill ajjt^ilL §gt 4li£ t_u$j (jl 1 ildaj JÜLall (Jaxuj cs^ 0 djlA^.'il ^jic. ^>dl 1 .a^Vi 


set 

{ 

if (! (value > 100 || value < 1)) 

Age = value; 

} 

dl'^Ls». j_ 5 ^J 100j 0 (JAJ 4 u>->ldll oAlaui]! 4-aiAÜ CdlSi lÄj JaAS läA Age (_1 a 2>-II 4-aJä (Ja*Loi 
(jjSüj 4 ‘iJ-» 1 -y <Lad <Jd-a]l IÄA ^»j 3 (JldAl de. 4£.ldj i. l\] l 5-^^ dl_jluJI AAdi (jl lAi. ^-all ja 

;aAlc. tdljUd 4 jujI LjaJ 

(■ÄajLuJI ajqjlüll La£) a ^. jh y dl p 'c. ^ 

iLJUä Cdl£ IÄj^ (J’AW 4jdal jjSVI 4 -ajq\l Aldaij [_ 
(Jll'vMl clI.K La (Ji'Vum'i ^ l'il ~s ^(^jd >■"Q\ ) 4ji LaS jljdLai'3/l |_ 

.Lh 3 ' jSc-l cs^J L 
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4jufül LaAAsJ jliiklj j!/LiaLa]l jljLiidl LaÄ jjjjiLil (jjjLLdl jli <Lalc- o j j 

^•AÜj (jial jic.1 ^-a^S ( <H/ill (^aAVn«.a\ 4-a.l£j jl 1 n^,al jÄll •^•’C'll (_£lLa Laj i < \ g q3 j aAäJiuUjai 

jl LiifLajj 4_i*jjLLa o j j>^ij tillÄ] 4 jI VL«VIj Cl).W i La 43jjt<aj ^a.A.aJj ^)j£l \<aSVi < 1 u^>\l t ^aAVn«.al 

; Jlia]! Jjfai iLÜÄl (ji Ic. System (_>a'jj&' 


set 

{ 

if (! (value > 100 || value < 1)) 

Age = value; 

eise 

throw (new ArgumentOutOfRangeException("MyAge", value, 

"MyAge must be assigned a value between 0 and 100")); 

} 

ji.'iSna’i ojiiLJI ^ try..catch..finally 4jjJI ^Iavl«I J!>Li. j* (jialjjc.1 <=2l*-a luLajj 

.4 u-^LäJI 


4 i-^LiiVI ojiiill! cllVLa. IdLa j jL) jl j^LuS ^i*Vi <—äLa jxuJa L_l]l*JI ^ dlULnll (_];•?-di Lai 
o^äjjJlSl 4 nl^,al j (jiilaj]l ^IaI (j^asduj j-j;j)->.all ^-ad] I^jS (JSLdall C),Wi (jl i—La-j ^ 

/öjjjda]! Ale. 4 ill -vH 

JjSj jl (ji^jj override jjL^lU 4JLÜ jj£i ji jß^j virtual ^uauL^dJl jjfL jl jl*j 

.JjA=Jt ^ cß^ jac. jJ jAj abstract 

; i^>-vhj TcAtiallj Jj£aJ| aUVLml Jja JaJaa 


.Console Properties Methods Fields Console (j^A^ ^LLüb -1 

.(jjLuJI (JjaÄLäll ^^3 lALd^yjäii <_5^l (j^jlall ^IaVLmLj MyClaSS (^-^L IdAA. I q'n<-i t_Ldal -2 

igA ^ MyClass.es ® ■ » l^I I s jidi Jac -3 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 

namespace Console_Properties_Methods_Fields 

{ 

public dass MyClass 

{ 

public neadonly stning Name; 
private int intVal; 
public int val 
{ 

get 

{ 

return intVal; 
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jjll jdl (>l < üV (jjjJüfra.ll ;j|jftl 
















} 

set 

{ 

if (value >= 0 && value <= 10) 
intVal = value; 

eise 

throw (new ArgumentOutOfRangeException("val", value., 
"val must be assigned a value between 0 and 10.")); 

} 

} 

public overnide stning ToStning() 

{ 

// return base.ToStringQ; 

return "Name:" + Name + "\nval:" + val; 

} 

private MyClass () :this("Default Name") 

{ 

} 

public MyClass (string newName) 

{ 

Name = newName; 
intVal = 0; 

} 

} 

} 


^ ^ Program.es ^44' *-4 


using System; 

using System.Collections.Generic; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 

namespace Console_Properties_Methods_Fields 

{ 

dass Program 

{ 

static void Main(string[] args) 

{ 

Console .WriteLine( "Creating object myObj..."); 

MyClass myObj = new MyClass ("My Object"); 

Console .WriteLine( "myObj created." ); 
for (int i=-l;i<=0;i++) 

{ 

try 

{ 

Console. WriteLine( "\nAttempting to assign {0} to myObj.val..." , 

i); 

myObj.val = i; 

Console. WriteLine( "Value {0} assigned to myObj.val.", 
myObj.val); 

} 

catch (Exception e) 
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{ 

Console.WriteLine("Exception {0} thrown."., 
e.GetType().FullName); 

Console. WriteLine( "Message: \n\"{0}\"",, e.Message); 

} 

} 

Console .WriteLine( "\nOutPutting myObj.ToString() 

Console .WriteLine(myObj ); 

Console .WriteLine( "myObj.ToString() OutPut. ; 

Console .ReadLine(); 

} 

} 

} 


•F5 jj 



( 3 - 1 ) 




How to Work: 

MyClass.es MyClass Main() 

s-lil]! La [jß jjc- La <- Üä $.Luül (jl L. 1j 

:private <iäj <-«cs^='JiäVI 

private MyClass () :this("Default Name") 

{ 

} 

j 

ja,U«i Name ü' <> 4SUU this ("Default Name") ia*V 

i—Ölual) |3 ä Cjjjjj ±i£- La jA j ji AJäjjIaj |JA ?UJ1 ia Jluil ß I j) 4»aoä 
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IjJUAA JIaj ji jSL« d& ^LUl jV Ujj <LuÜ {jte- Name iSJ^i ü' J ^' 1 

.lla.V *lkkVl djJad 

ijiA jl Uj Name örijäll Jka. 4 aj 3 diuL J ^jjubljÜs! jjc. a-lij ^rgLa i"la-jkjjQ jkä lk] 

jlajui (_5-5jVl ALuNI jA V) 4_J| 4-aiä ALuil 1 n^Aj ^ Ajli feadoilly Qi-alb <—ä^ja-a (JkaJI 

^juiU (j-aLi. (Jka. c_k)j*j biajl iklj JaSä 4j £jjj jkll <—ÖL-all pl_u ^Al-La (_)!ili. jA ji 4_i c. ^j^-allll 

.intYal 


,j-a (jjlS ja j myObj (jjl^iS val Q^l -vH 4-ayä jLluN jkiljbs-aj Main() j*j 

-1 (jlluua]! ji j£Ua»]I -1 4 a iq\l jA lAil fof (jÄajäJI 1-lgJ 1 LaAäJiuil -iklj MyClaSS 1 _<L«-»\I 

blij ALuNI 4 j\aC- jA 4_aLb]l dlLjaljlcAl 4 y \\ x a j t äl .''"KV tfy..Catch *ybj UaJÄJjuiI iklj [.Lakä 0 J 

System. £-jiil jA (jÄaljJC.1 ls^J Ql■" 4_lAaläJU - 1 -=Uuk]l diuil AiatS 


catch t> lk“' j^VI 'ja ^Ulsu-al ^njjaj ArgumentOutOfRangeException 

ALuil (i=0 La-lic-j 4 q\-y\\ 4 iSlÜll ojj.l]l Lai Console äiäb ^ c- (JÄsIjjcAI lilA Cl>Laji*-a ^xlaluij 

4 u^Lbll LH) (_)!ilä. jA 0 'Cajall intVal JkaJI .^1 ;>« ji > b val ^ n.al %'! ^i 0 ^ -a ]dl 

Jäa^ jjldll L-lb jla-a jJjaj (j*aj ^ 'j^-V myObj iflZÜ ToStringO 54^1 ^ iVu/u a i-Lli Ijjb.ij 
<- Vn^ii l System.Object J-^i <- Vu.nl l jA CJjjja jjgÄA jAj ^-Lali ILa jjLaJL llaä lül 

■yu*Vl 4i,l, u ojlc-l Jjaa i-a L- Um-vj I^Jla-a Ll*-aj !^LiLaJ UjUaC-L LlEj MyClaSS 

. _jA LaS ol La^äJluil^g s^) jl ~N ~ i ^kj ^Jji Lall i-^1 ^-*-al^)Ii3Vi ^A j ^yjtSli ^ajujl 

.System.Object 


public override string ToStringO 

{ 

// return base.ToStringO; 

return "Name:" + Name + "\nval:" + val; 

} 


ToStringO ^LaU IjjLsJ JiUiAi <uV lIEj override ^AtÜL ^äa]I ILa ^ ^jl caj 
ojjAaJ val Äjj-atäJI riA ojiLuJI SyStem.ObjeCt (_hLujVI <■ äu^H ^ja-^All (_ 5 ^Alläll 

lillk L^jS Ikj intVal JtoJi a^äüuü jl I n^-a) 4ji Vj intVal (J-aLäJI (JkaJI al^äliml ja ojaliLia 
^»jj düi (jl I a\\ s-> lg joiaj 4 uA-v'l jl 4 u^iLäJI Jk^ ^liäiL-ül (Jjkiaäj 11\» y; ■‘tia.j c_ma jl ikJliA 



^VuiSJ q T '• i 


(JAAäJ 


• 4jä^^U 


override ^IkÄ^ib ToStringO ^fj-dl 6 ^ Visual Studio 2013 ül 

System.Object u-b-Vl i aLnl l ^ ^fl 4 ll Ija bjjjUj jä däi ^l ja*aj Sjiid jdajj 
^tfldl jjbu jjjj £u»jjdl ji jA 4 k kSUj ^ Visual Studio 2013 cJ ^>^^ 11 ja j 
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JuIäj£ I ji l£jja»a <j) j JjLadl Ja oj&aJüW dH Je- dudl Ijli qjjLujVI dLiudl J 

.dlj ujä AÜjLdl ejudll J La£ jjLxlS) -»» 

;^uäjj 

JjAaJl ^pj V-Ij dLiudl J (j<Vrt <^tvH de- ^bV) Je- IJä. Jdda jdU dUA 4_Ld^Jl J 

öJjäjj» La SjLdi IJüj J- - JÜI AJlaJl J dljj dl JÜI Jmu <Ü (j^jLuädil ^»IaÜujI J VI ajdilxa 

,lg_ajä Sf |J ji JlLLuil d£- 4_iuäldJj JlLi£ Jj^da 

;dldaVI fldaei fldl J »JfrLudl VS 2013 lildUta 

Visual Studio 2013 Member Wizards: 

Visual Studio 2013 J <-iLu-aSM «-LdV l_)JJ ^l -iklm l JLS, jldl <_Jai]l J Idij dl 

<_U y> lgd.*iVni.tl 1 n^.aj Jillj WizUfds aJc-Luidl CjlJla-allj yaj^il CjIjJVI aJA y> JJc. dliAj 

(j<-» ‘ll n-vvll 4äldal y a 1 üdaj Jill oJc-Lmdl CllLJl*-a]l (_jc- ^uudl 1 JA C l-ldiim Ldajl i_äl_L-aVI Ji^a 

3 i°ll u«-il JI 4-ljg jgij (Jj’All j ^aAlidlj 

(jjä c>Jl ö jtäll jjj JaidalU lgd& J^aaJI Jald Jllj Class Diagram ajäb JI L Jil Ld 

Wj View Class Diagram jjdl View ^ t>j Solution Explorer adU 

^tAlldlj (Jj All oJc-Luidl dAJUdl ^l.*iVn«l J 4qiq~v 11 (J ajäLill oJgj L^)£j L.in« (je- (JpLuül) 

L-äldaVU Jc-Luidl JU-all £-a jLdl jA LaS Solution Explorer ajälj JVlä. ya J V jj-dL-aiiJIj 

.Class Diagram aiäL JVld y* Jj Idl 

• 4iLuaj jdbua 


The Add Method Wizard: 

lgjlc. Jaidall lic-jjjuLa J ojj^.jdl «—sld^aVI j^. 1 jlddl 1 ViS^j Class Diagram ajäU Ja j*j 

ya Jjjdl Je- (_£j2Ü 4_ic-J 4-ajliä y Ai Add J^VI ö" 4 ^3-^aila 4-ajlä y Ai dua. (j^-J^I ajiill jJ 

.Add ^>-aSU 4j& Jll CjljUiJI 4-ajla ^Jäj (3-2) cJ^dJI Method j Cädl lg-La jlüj eiiljLpJI 
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jjll 0^1 (aLuA 












( 3 - 2 ) 


(JH-i. ja lilli) Jjjjq-vi 1 li£^aJj Jjoüj *Ujg >>n i_1 u^>\l l.a 4iLCa] ^P 1 £aAlLaI] Cc-LuiaII 1 liS»J 

t> Method j*VI jC^-' ^ l 5 ^' Class Diagram ^ c Vu^l l J£2i ja *j 

^ ^ ^ \ .*T\\1 \/i 1»* \ i' \ ^ \o\l A /\ <1 o\l 


/ 

. X 

MyClass * 

Class 


S Fields 


intVal 

0 

Name 

-' Properties 

A 

val 

B Methods 



® fl 

MyClass (+ 1 o... 

® 

ToString 

V_ 

_I_ ) 


(3-3) JlÄll 

(jSJ MyClass l u^->\ 1 >g i.a liLcai cS iLÜÄj <jj^j Enter jJ>ll )->* ^t^-Laii ^1 jLniAjj 

(_j*aLi. ^»Ic- ^jA (Jä i.all lilA CI \\ ^A La liA (JlyjuJI 

^joilj CjAä. £Lg-La ajklZi ClläjjJal C2 c_kL-sall ILa ajklui jAj^a .WIm MyClaSS.CS * kLail J] L_jAÄi] 

^ Method 

public void Method() 

{ 

throw new System. NotImplementedException( ); 

} 
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■iffiL Ult lU (_£.la j.m~l 1 TlS-a) (Ja j)S] PubÜC j4c- Uli I jlA jjts a^jäjjuJI jpa (_£jj US 

oj=UJI t> Method -LJS!! jUisL ^ ^ Class Diagram s^äLSI J! ^ <j-& V .UliS <jSJ 
csi ^ j gk’U Properties (_>U)UaUll siäU l$jl ^ C5 iLdl C5 -Ui!' 4 jjI jü jiäjlj Methods 

.(3-4) J^d' 

1 TiS-aft £cAlU]l c-LulN l^abVn«' 1 li£^aj bljpdl ^j,a-y (Jjj^ajll ÄUlSU (jUjlt^vvll oiälj 
J5U. jpa o-lU-all ^jill £-_jj U^’L A.CCeSS AÜulaJ! AUjliÜI £Jj-a (J5U j )m ÄUj^ajll (_£j lm>a liA 
(JjA-aaj Clll-llLa AiUial 1 TiS.ai US Name („hUII £-Jj-a (J5U. jpa ixall ^auil til]^Sj type 4ÜnUll AUilill 
l Vi^xaj blLJ AiU-b'^ljj Modifiers 4-yjfill (jUil CjIjLU.'^I cAjuja J5U. jpa 
4uAU Method ;j$-U]l jCUU (3-5) J5UJI Class Details siaUll ^ hvu b uljlaljL3! 

4U1S (_5^Uj 3 -vn.i A_jj\_^. ^jj jjXuijÜ 4_La (Jäjuo5U Alethod ^UiS jUü ^gJc. ^ mW ^gJc- iaä_Ujl 

,<add parameter> 


Properties 

- n 

X 

Method Method 


- 

D |i °X 
□=. 2* 


El Common 


▲ 


public IvJ 

Name 



Type 

private 


El Mise 

internal 


Custom Attributes 

protected 


File Name 

protected internal 


Method Signature 

Default 


G Modifiers 


Inheritance Modifier 

None 

New 

False 

Static 

False 

B XML Documentation 


Remarks 


Summary 


▼ 

Access 


Specify the member's access modifier. 


(3_4) JSaili 


■ll.Wn j jUl jl41 ^juiI AlAaj ^lUUü 4.I5U. jp.a j^a jin’i j^yi-a li) (_ 5 ^La^>]l (j-saill jjlSb JaäUall Uc- 

<jlS lil Laja ^ilalmj Modifier 4-alSJI (jUiij jUIjLII ^-ilalmj Type 4,a\S\l (Jul 

^jL'Un Summary AdSlI JUI -ul US params uljlaljb <a^Uxa jl out j' ref t> j 1 *'jW^' 
Ull q jlau ^aJaj (jl I TiS.al 4jl Uäajl ULaN La (je. C l, Wilui XML 4*L AjjUaa C )l Silan AjbS 
XML Documentation ‘Uj (jUUubl siab j^a abiul ^ Jl ^uil XML <*L 
jUUVI ^>a Jjaij jl Hide UalSIl Jiuaal jbu.1 ^jxa Class Details obälah ^ 
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j>*j Class Diagram «iäU MyClass t *liA' 

L_jjak aiAa »1 >>»c-i c*3Ua J jjAj MyClass 


Class Details - MyClass 




» n x 

- 

Name 

Type 

Modifier 

Summary 

Hide 

% 

A 0 Method 

int 

public 


□ 

> 

0 <add parameter> 





±a 

> ® a MyClass 


private 


□ 

47 

> 0 MyClass 


public 


□ 

> 

> 0 ToString 

string 

public 


□ 

0 <add method> 1 


AD _»■ 





Error List 

Ma Class Details | 





(3-5) Jüll 

Lall 4 _LuiLuA 1 4_mll jäjJ LajJ j ^rg ia\' -n«-y o^ixui li] ^)3jj V 4iLja) £cll*-a (jli ^jlalljj 

.?rg Lall a_Lj*j 4 _Aj£ »1 Iry 1 (_y« 


Ritual jdbu» 


The Add Property Wizard: 

lgj\c- li»>>>\l Lk-jjjaus ^ <- ‘jl.L.i-iV' ^.i jliü.1 1 Vi^aj Class Diagram siäU ^lia 

(_j-a 4_iC.^)ä 4-ajliä ^gJaj Add JeaVI (j" 4 ^1-^iLa 4-ajlÜ jg Ai i"n-y (j' 4 -}'^ ojlÄll 

.Add j-«^d 4 jc. jäll ciiljLiiJI Cajla jgij (3-6) (JSjÜI Property jLp31 U-^ 4 jlü-j diljLiäJl 


: MyClass 








3 Abstract Class 



Add 


► 

0 

Method 

U 



Refactor 


► 

* 

Property 




IntelliSense 


► 

0 

Field 




Show Base Class 



i: f 

Event 




Show Derived Classes 



© 

Constructor 




Collapse 

Num - 


© 

Destructor 




Expand 

Num + 


ta 

Constant 




Show All Members 







M 

Adjust Shapes Width 







<& 

Cut 

Ctrl+X 





(3-6) (JüJi 


(_y« tdli (Jgyi-y'i 1 Vi^aij jjoüj mg <- Vn^ill ^gJ] 4 uA -y 4jlliial (j- 4 (j^ajl i^iyll ^c-LuiaII 1 V6a) 

Property jCü.1 ^ jjilj ls^' Class Diagram cÄ ^ Vn^l l Jjj.iL-a JSoi jjij Jüä. 

.(3-7) (J^Ättll jg J-al >■" n~y 4_ic-jAll 4-wlSll (j-a 
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(jjiJI (äLua 
































MyClass Ä 

Abstract Class 

s Fields 

intVal 
0 Name 
0 Properties 

ß* | f 

ß* val 
“ Methods 

®a MyClass (+ 1 o... 
0 ToString 


(3-7) Jüll 

(jSJ MyCläSS ^ aJjAa. 4 u^al-v liiuCai CS LUcj (jjSü EntCf 4-v\\ jLiÜljj 

q* aLä. ^a.1 ^»Ic- _jA (_Jä 4 k^-)LL]I ICA CI \\ ^A La liA (JljjjuJI 

^jaiL oCjCa. 4_walä. ajkiui ClläjjJa! CS c Vu-^ll ICA ojiuCi (jA*Ca ,Wiui MydaSS.CS *_ ftLail L_lACj] 

’.iJi Property 


public int Property 

{ 

get 

{ 

throw new System. NotImplementedException(); 

} 

set 

{ 

} 


(_£.Xa 1 ij^aJ Ja (jSl PubÜC (J.aVl 4 ~v\l oCA (jlä o^3jCä]l ^ya t_£jß LaS 

4 .aWl jLnäL ^s dass Diagram scsliH c& jjläj V .<-_!£ ^ßl cj^ilib a u^il s.!! oca 
U ^L^1\ scsL l$jl f *.j C5 ÜxaII 4 jj' jli jiL'j Properties s(> Property 

.(3-8) Properties 


Properties 

▼ n x 

Property Property 

- 

|pi ?* | * 

□ Common 

public v 

Accessors 

public 

Auto-implemented 

private 

Name 

internal 

Type 

protected 

□ Mise 

protected internal 

Custom Attributes 

Default 

File Name 

MyClass.es 

Property Signature 

int Property { get; set;} 

E Modifiers 

Inheritance Modifier 

None 

New 

False 

Statir 

Falcp 


(3_8) Jilll 
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(»Lua 


















1 $.LulN lg-<al.läJLuil 1 n^-a; ^iil L)lj)-<d! ^i-a> A nl^-al j* ajl ^\ll ödälj 

(J^iLi. (ja o^lx-aJ! «laJlajj A.CC6SS Aiinixill A^ajldJI ^Jj-a (y Ä-djjk«a^]l jlmx CuClaü liA 

ClllAiLa AiLjal 1 ü£aj Va£ Name (j-adl £-JJa (J^-ä. Cy A_walidl ^jujI iilL£j type “dÜnldl LajULII 
£_Jaj jjl 1 j&ttJ Ajl Ljaji iäaA ModifiefS c_Ujjj]l (Jiuil ejljLiÜ.'^l dsl*Jj<a (j!iLä. (ja (_£^pJ Jj^aj 

XML C-UjAiil CIüj (j<-»‘il i^i\ll adälj (ja oliilJai A uA-ädl XML 4JtL AjjAi^-a i" llqi\»'i 

.Documentation 


.(3-9) (J£jdl Class Details sdäldl (y <jVI Aic. Lii^sJ L« <JS 1 Vi^aj lilLl AiLjaVLjj 


Class Details - MyClass 




^ n x 

: 0 - 

Name 

Type 

Modifier 

Summary 

Hide 

*0 

f* Property 

int 

public 


□ 

> 

> val 

int 

public 


□ 

sa 

A <add property> 






^ Fields 




□ 


intVal 

int 

private 


□ 


0 Name 

string 

public 


□ 






w 

Error List 

Q Class Details | 






(3-9) Jlill 

A uA -vH A-puLuNI Ajjdl ^)3jj Laj! j A u^iLäJI ^>«-n "aj^iZi Id ^)3jj V (_p=üU*£tiJI AiLjal ^dl*-a (jlä ^gldljj 

.A u^bkll (—L^)*j AjljS »1 IrSi (ja (JÜjj 

»• * i 


: JÄä ÄiLüal «tU-a 


The Add Field Wizard: 


lg jlc. L»>>>\l Lk.jjjaiA ^ i— sLL-aVl -i 2 ki jliü.1 1 Vi^aj Class Diagram siäU ^üa ci*j 

( ja Al^sdl ^glc- Ajc.^)3 A-ajlÜ j§ laJ Add JA^I (y aJAuÜa A-ajlS j g laJ Clip. (3 >ajVI Sjlill jjl 

.Add A-ic-^ji]! eiiljLiädl LjU jg lij (3-10) d^ddl Field jCädl IgjA jldäj ciiljLiädl 


MyClass 

Abstract Class 


& 



Program 

dass 


Add 


► 

! © 

Method 

Refactor 


► 

A 

Property 

IntelliSense 


► 

9 

Field 

Show Base Class 



■’f 

Event 

Show Derived Classes 



% 

Constructor 

Collapse 

Num - 


' : © 

Destructor 

Expand 

Num + 


1e) 

Constant 

Show All Members 





Adjust Shapes Width 



Cut 

Ctrl+X 





(3-10) Jüll 
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(jjaJI (*Lua 






























(JliU. Llli ~\~1 LüSaJj jjuüj 4jjg joij (_tu^ill (JSU AJäL^a) ^ya (Jjirs>Il .1 c-Uaa]I ^dia-all 1 nS.a) 

<aj11!I iy* Field _>«VI jluä.1 u& jUl ; cs^l Class Diagram siäU i Vu^l l jj.iL-a JS2; jUj 

.(3-1 1) (JUllI Jgläj Ajc-^jÜI 


MyClass Ä 

; Abstract Class 

i S Fields 


0 

y Properties 
A val 
S Methods 

®a MyClass (+ 1 o... 
© ToString 


(3-11) JS-S« 

JlyUI (j£] MyClass ^ <Jia. liUbi «iS iiUU (jjSj Enter -lu-jaj (JULU ^m! jUUbj 

(_j^aLä. ^Ic- jA (Ja JÜUJI IjlA l“ ll L.*-» U liA 

^juAj aAjAa. (JSä. ’ÖjSJjoi ClläjjJal ^3 i—Lunall ÜA ojk±ui QAiSa .hin MyClaSS.CS * _ftLall J] l_jaU1 

ics-C US Field 


m 

intVal 

Name 


private int field; 

<_£.ia 1 nS.ai Ja ^jSl Private o-Uu. JUJI bLa (jls a^änUl ^y& lSj^ US 

'ValSJI jLnS.lj ^ Class Diagram aiäUll ic. ^ki V > US (jSl iuSLilb , Juli iu Ul^aj 
Uua. Properties o^LUaidl siaL l$jl C5 ÜUI C5 uJI Ujl jll ^>kilj Fields ®j^UJ' t> Field 

.(3-12) JUÜI^US j^u 


Properties 

^ □ X 

field Field 

- 

°li n. 

□=. z* 

B Common 



private v 

Initial Value 

public 

Name 


Type 

internal 

□ Mise 

protected 

Custom Attributes 

protected internal 

File Name 

Default 

□ Modifiers 


Constant Kind 

None 

Static 

False 

□ XML Documentation 


Remarks 


Summary 



(3-12) JSUl 
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L& 1 I&uä f.Luü^ Ig-al-lkluil 1 li£>aj ^^ill IjlJpdl ^j-ay aCslj ^äjj 

{ja a.il*-d! -llA^jj AcCeSS <iWl' 'Cajläll (J^-^ (j- 0 4-}]_j*^_yll (JjLaa JuA^j 

ClllAiL« 4iL-ia) 1 llS-aaj LaS Name ^JJ-a {ja 4 jt^il ~n\ 1 ^aojjl liiliSj type “Cällldl 

£_Jaj (jl 1 n^-aj 4ii LCaji i=uy.V ModifiefS S-lJjfiSI (jLuii CjljbÜNI Clsl*Jj<a (j!iLä. {ja Jj ^ 3 J 

XML i»_±J_yJjll Cnj (j-i»jL-äaidl oCäU ja oliLiai JAW XML 4jtL A ijAi^A C )1 Aan 

.Documentation 

.(3-13) (J^■*'" Class Details «iäLSI ja {ji\ aäc. Lii-iaJi L« <JS .11.1^4 1 Vi^-a; 4lL] 4iUiaVljj 


Class Details - MyClass 




- n x 

Ü> - 

Name 

Typs 

Modifier 

Summary 

Hide 

*e 

*•„ field 

int 

private 


□ 

> 

** a intVal 

int 

private 


□ 


^ Name 

string 

public 


□ 

0 <addfield> 

* 

Ä Events 




M 

f <add event> | 

^1 

Error List 

CI3:: Detail; 1 






(3-13) JiSJi 


:fUJi gAliÄ 4iluaj jübua 

The Add constructor Wizard: 

lgj\c- Jai^all ^aJ Uc-j^^joua ^ (.. «LbnaVt .laJ jLaÜ.1 1 I&aJ ClaSS Diagfam öiäU Asu 

ja AjAäJI ^glc. 4 _jc-j3 4-&jIS j$ Lj Add (j- 4 4 JAua 1« 4-ajlä jq laj Cn-y ejlill jj} 

.Add aac .jäll cjI jLiJI LCili j$Jäj (3-14) ü^' Constructor jCklI l$i» jIüj cjIjLäJI 


| MyClass 

>JC 

Ji _l n- 

_ 




3 Abstract Class 


Add 


► 

0 

Method 

\{ 


Refactor 


► 

% 

Property 



IntelliSense 


► 

! -0 

Field 



Show Base Class 



:: f 

Event 



Show Derived Classes 



0 

Constructor 



Collapse 

Num - 


0 

Destructor 



Expand 

Num + 


ta 

Constant 



Show All Members 






H 

Adjust Shapes Width 






& 

Cut 

Ctrl+X 





& 

Copy 

Ctrl+C 





(3-14) Jüii 


- 94 - 
































(Jjj'qVl lijSAJj Jjoüj ual i_pljj ~1A AiL^ol ^ya oliJI ^cAIIa] 1C-Laa] 1 ^dlx-dl \ TiSa) 

^>aVI jLjü.1 üc. jji jj ^iSI Class Diagram «iäU J£oi jjAj J^Lk ^ 

.(3-15) du^. 'Äjf. jäll <Ajli]l t> Constructor 


MyCtass A 

Abstract Class 

S Fields 
< * , a intVal 
# Name 
S Properties 
A val 


S Methods 



(3-15) JSJkll 

^j^ÄaljjSl pUj ^-1a ajLyji ClläjjJal -iS <- Vu^ll ÜA üjLiui (JAaÄs .hin MyClaSS.CS * _ kLail ^gJj c_JAÄi] 

ics^j ^ MyClass sjj^. MyClass *- 

public MyClass() 

{ 

throw new System. NotImplementedException( ); 

} 

^Aa jjj*j 1 TiSaj (_Jä (jfü public ÜA pllill £C£Äa (jlä ojq null (jA (_£jj IaS 

4 aK\I jUü.Lj Class Diagram siäUll ic. iü V .c_LS ^jSl inSUib .11 a pUJl ^LgjA 

Properties sisU Igjl ^ ^giLJI ^IaJI ajjI jil jkilj Methods *t> MyClass 

.(3-16) ^ j gki > M liin. 


Properties ^ □ X 

MyClass Method » 

i i > 


9S P u t>li c j V ; 

Name 

public 

Type 

private 

□ Mise 

internal 

Custom Attributes 

protected 

File Name 

protected internal 

Method Signature 

Default 

□ Modifiers 


New 

False 

Static 

False 


El XML Documentation 

Remarks 

Summary 


Access 

Specify the member s access modifier. 


(3-16) Jüll 
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1 iTs-ajä fr Lull ^c^t-La frLuüV 1 li£>aj ^1 LI Jpdl ^j-a-N (Jjj^aj]| 4_ii|Susl (j^jl >^>-n\I oÄäL ^)äjj 

^-Aaj jjl 1 üLaJ Aji Ixiaji JäsA ACCCSS AÜniail ‘Cajläll ^JJ-a (j-a L}]jjuaj]l (_g j.~L.a.a AlA^j liA 

XML L r43f^ CAaj aÄäli (j-a oLäAbl ^Äl! frliJl i<a\ XML 4jtL AjjAk-a-a C \\ q )\»~i 

.Documentation 

.(3-17) Class Details «ÄäLJI (j-a (jVl -ck. LiiAki La <JS aja^j 1 Vi^-aj LÜÄ1 AiLAaVLj 

LaS CjIjÜaIjL 4il_Aal (Jjjjia (je- 4_uAalj!iäl jjc- frLu ^cAlia frlL ,j-a ClaSS DetaÜS SÄäLlI 1 jjLttJ LaS 

.^AtLall frLuüj glla-a ULLai LllÄ LixiLü 


Class Details - MyClass 
: 0 ~ Name 
■*0 A $ [MyCIa; 

> 

3» 


Type 


Summary 


() <add parameter> 


> 0 ToString 


string 


public 


□ 


0 <addmethod> 


Properties 


□ 


> val 


public 


□ 


Error List Output 


Class Details I 


(3-17) JiSll 

; jxaJUll jtäUy» Ritual jÜIsuö 

The Add constructor Wizard: 

IgJc- LucAall Uc-jjjuua ^ oAj^.j-« 3I <■ aLu-rAI AsJ jLü.11 iiLaj Class Diagram ’öÄäL £lÜ3 A*J 

(_j-o AlAaJI ^C. 4_lC- j )ä 'CajlS Ai Add J-aVI (_j-a 4jAuila 4-ajlS jglaJ Clip«. S_jli3l 

.Add jäll caI jliLlI j$-1l (3-18) Destractor j4=3' ' i tr La caIjL=JI 


MyClass 

: Abstract Class 

il 



tä! r- 






Add 


► 

% 

Method 


Refactor 


► 

% 

Property 


IntelliSense 


► 

-0 

Field 


Show Base Class 



■"f 

Event 


Show Derived Classes 



% 

Constructor 


Collapse 

Num - 


0 

Destructor 


Expand 

Num + 


ta 

Constant 


Show All Members 





H 

Adjust Shapes Width 





& 

Cut 

Ctrl+X 




fl 

Copy 

Ctrl+C 





(3-18) JSill 
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JjJI (ji^l ^ ‘ (_>uAj^-AI 

































(Jgj'sVi lii5LaJj jajjJj *Ujg joiJ <- jxa-Ü ^rg La AiLnkal (j-a ^J-aJu]l ^tAlla] .Ic-Luaa]! gllx-dl 1 ii^-al 

j-aV' jLuä,! Alt jj*jj Qass Diagram siäU ^ <■ Vu^il l J£ui jj*j J^lä. <_>a lilli 

.(3-19) l£ 22' j^' t> Destructor 


MyClass 

Abstract Class 

» 

. 

0 Fields 


^* a intVal 


^ Name 


0 Properties 


M val 


0 Methods 


MEMB: |l .1 |l i l ii1" l . l ! l 1 j 

0 ToString 


(3-19) Jüll 

<■ Vu^iW jj-a-ü £ag-i-a oj^A“ «iS <■ Vu^»\l li& ajkiui (jAjJa .hin MyClaSS.CS *- ‘^•a^ ^gJj >—lAjül 

igA: ^ -MyClass ^9 MyClass 

~MyClass() 

{ 

throw new System. NotImplementedException( ); 

} 

jj]| AiLuaj ^üIjla 


The Add Constant Wizard: 

Ifljlc. li» >>>\l lic-jjjuLa ^ <. .i^i jLü. 1 1 jj£-<u Qass Diagram äiaU ^la 

(_ya -li-lxJl ^_lc. <jc-^) 3 4-ajÜä ^jg iaj Add __>aVl aIAj^lLq <Ajlä ^)g Ai Clu^. (j-aj^l ojlÜI 

.Add <j& jäll CjI jUäJI a^ü jgJij (3-20) Constant j4=^' 4-^ J-^ j4^' 


MyClass 


1 Abstract Class 

i 


LI 


Program 

Class 


& 


Add 


► 

% 

Method 

Refactor 


► 

* 

Property 

IntelliSense 


► 


Field 

Show Base Class 



'■* 

Event 

Show Derived Classes 



% 

Constructor 

Collapse 

Num - 


■© 

Destructor 

Expand 

Num + 


ta 

Constant 

Show All Members 





Adjust Shapes Width 



Cut 

Ctrl+X 





(3-20) JSJkll 
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tilL lüfLaJj jajaJj Ajjg juij i lL-aJI du!jJ AÜdal ^ja du!_jilil ^C-Luia]! ^dia-all IüdaJ 

t> Constant jIjü. 1 de. jUjj Class Diagram siäU Uidd! jj^da JSd jUj 

.(3-21) Jisl! A c"n-*v A_ie jill Adlüll 


MyClass 

Abstrsct Class 

y Fields 

ä : 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

S a 


*a 

intVal 

i 

i 

i 

* 

Name 

i 

i 

i 

i 

" Properties 

i 

i 

i 

i 

i 


val 

i 

i 

i 

i 

Methods 

i 

i 

i 

i 

i 

0 

ToString 

i 

i 

i 

i 

i 


(3-21) Jüll 

<■ Vn^->\\ lid dulj ajkjuü dlidal dä Üdi!! lUs ajLuji (j-«da ,Wlui MyClaSS.CS *• <HI i—lAdl 

Constant MyClass 

private const int Constant = 1; 

duä (Ja-vjj int ^_jd! <j-a private <j-aU. Ädj^“=>j lL*\) duliil! La (jli a^bdll (_ya iSjß IS 

_Adu3j dlULnl! (_}UJ! La Äuljjk-aj (_£da jjj*j 1 iidaJ (Ja (jSl \ (_5jLujJ A_dalj!ia! 

o jadJi Constant CdHi jbüL ^ £ Class Diagram süLl! d. jiü V .duS jii dSidb 
JUdl (^ä US j glvd cda. Properties oddaidl o3äU l$j! ^ C5 ik2! cs -d2! ajj! jü jläjlj Fields 

.(3-22) 

1 nS.ajA duijilJ! a-ldN l^d-lddl 1 üdaj bljdl ÄdlS-a! jjdjdaäJ! aiälj ^)äjj 

^uil jjjin 1 üdaJ Aji Ldui l*i AcCeSS AÜudl! Adjläl! £Jj-a (J^Lä. ^ya Ä_2jA-a_j]l (_£jdua dAd) liA 

jjUjj initial vale o-^' ö* 'Uua jjUj Lidu US Name <_k^ 1 J2U. <_>> cdliill 

Modifiers ^-yjd ö* (j±A jjj*j 1 ViUj LaS Type o=»d! l>* diLLdl 

oisU ,_ya dulül! !2^J XML AäL diULA»j ^daj (j! 1 nS-aj LaS Constant Kind AÜud!! Ädilil! 

.XML Documentation dd (j-dUadl! 
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^1** 1% 














Properties 

^ n x 

Constant Field 

- 

D |j °i. 

□=. z* 

□ Common 

private v 

Initial Value 

public 

Name 


Type 

internal 

B Mise 

protected 

Custom Attributes 

protected internal 

File Name 

Default 

□ Modifiers 


Constant Kind 

const 

Static 

True 

El XML Documentation 


Remarks 


Summary 


Access 


Specify the member's access modifier. 


(3-22) Jüll 

.(3-23) 2^221 Qass Details ö2äU31 J^lä. ^ jVl Aic. lii^sJ L« <J£ U&aj iiU23 AiLjaVljj 
UjLüj jL^JI '2a ,jfc Ujjj j Hide A-aKll JäjJ jbü-l £-tj* ajäj dass Details s2äU3l ^ Jäa.V 



(3-23) JSJili 

p.ljj' Aic. CLiAaJij i_äjjüj Event £cJl*-<s jA j ÄAjLäll s2a glla-dl Uj.} 1 ^q/ij bll2jj 

.C# ^ ^ i! (je- ' mW 

;Aja^^La 


er 1 £"VI Sjlilt jjj jülb <*ä jS jcLaa ejlaJlxA ^ij&luul (>» dass Diagram SjsU U&aj 
Ajc. jä jjfla üaSUa Add >»Vt jbüb ^ £ Class Diagram S2aU <>» * Lau!' AaLaaII 
t_flliuaV' *LuuV ( 3 - 24 ) Jibü' SaC'UaaII Cjl -v"» all ^C-Hub ja'jV' (ja AfJAAkA ^jic. ^jaj 
Abstract Class t_flLL<aVij Interface Enum Class 

Lijaii (_ä>oi (Jlfij V Comment a^ja*^' titLkili Struct Delegate bjLäjLdlj 

L^LL42k ^ ß <tc. 
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Add 

► 

*9 

Class 


Zoom 

► 

# 

Enum 


Group Members 

► 

•o 

Interface 


Change Members Format 

► 

[♦#: 

Abstract Class 

*9 

Layout Diagram 


■ ■ 

Struct 

H 

Adjust Shapes Width 



Delegate 


Paste 

Ctrl+V 


Comment 

% 

Select All 

Ctrl+A 




Export Diagram as Image... 




* 

Properties 

Alt+Enter 




(3-24) Jül» 


Ritual güU-a 


The Add Class Wizard: 


.(3-25) ^ US jlj^ jjjAk^a Add j*V “Sp jül <j* Class jUsJ' jUULi 



(3-25) JSUI 

aja^j fj m 1 jjUaj US Cläss name (jgjAii^a ^a <. Vu>->\' aU jUk.1 ^a (jj.Vu^i 1 ii£>aj 
Uj *d lU (JgjAii^a (ji k~*A ACCCSS iUVI (JgjAii^a ^ja 12a <■ (_£A/s 

jUs UjUJ I2\i Add to exiting file UU] AiUk jl Create new file 4^ uk «.Uul 
.(3-26) JS22I Solution Explorer s2äU ^1 Qassl.es ^4 4^ UiL i_iUaj v_i^ uU «.Lkj 
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- m ^\ 



























Solution Explorer 

- n x 

dl T © - * « fl 1 I@ <> *■ 

- a 

Search Solution Explorer (Ctrl-*-;) 

p- 

Eäl Solution 'Console Properties Methods Fields' (1 project) 

^ [c§ Console Properties Methods Fields 

> f* Properties 

> ■-■ References 
yj App.config 

c° 



ClassDiagraml.cd 

> c* MyClass.es 

> c* Program.es 


Solution Explorer 


Team Explorer ClassView 


(3-26) JS2ÜI 


öiälj ^ juiaJl Uiu-a Uüaj Class Diagram siäU ^ Classl 

Inheritance <2 ji' Jjl' i> Modifiers <,> Cß^ properties 

ÜjLj. liaiaj La£ l.;S.nlIm lii^a jl bj^-a jl llli-a <- Vn^ill ,jl£ 12] LaaS -li-ldi 1 nS.aj 2'n-s ModifiefS 
3 g *J^> 1 g » .a (_fa\jt!i]l ^^Jc. i" Jj-aVI (j-a JuJudl ^ja ./i\ll o2älj 1 liS^aJ 


IüIaj ö^jVI ö jlill jj Ja » . ^L Class Diagram 


o2äU 




'< u^ill jLiiiJ 1 üS-aJ lajLui lialxj LaSj 

i_aii-sall l^J Clll nlSll (j-a A)J)a 11 Aildal 


AÄLdaJ gJbu* 


The Add Enum Wizard: 

.(3-27) JSdll LS jlja. j^Jäja Add j-»V jäll <_>a Enum jA^l 



(3-27) JSdll 
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jj-iaJi fj a 1 iiS>aj LaS Enum name JjjJix-a ^a jIj*a)I ajoil jLiü.1 ^a 1 ja jjjjL-a 1 ii£>aj 

Laj IjA ^)I_j 2 >JI JjjJL-a (ji Jäa*V A.CC6SS j) n'vVl jj.Vii/i (_j-a IjA jljxj)! 4_i)_jx-£äj (_£Ja 

jUi. ujü.1 Iili Add to exiting file <äl^a| jl Create new file aja*. 

.(3-28) Solution Explorer «jaU Enuml.es 


Solution Explorer - □ X 

tfl T © - # q & m <> a -- i& 

Search Solution Explorer (Ctrl-#-;) ~ 

51 Solution 'Console Properties Methods Fields 1 (1 project) 
ä @ Console Properties Methods Fields 

> A* Properties 

> ■•■ References 
yü) App.config 

ClassDiagraml.cd 



(3-28) JSJkll 

ojäU qa jjj^JI UjIj*j (_>a jjjsj li&aj Class Diagram «iatj qa Enuml <jj^a jUlkb 
Ijjls e~ja) (ja jjjsdl (_j-a (_j^aj) ojäli 1 Vi8xi~i liLai iLaLü LaS properties 

3g »J<a> lg »xa (Jxiljei)! 

1 jj£xaj t—Lra. (jxajVl ojUll J)J JascJallj ClaSS Diagram SiäVj (ja j!j*2)1 jLjÜ.1 1 nS,aj ULLui liai*j Lafij 

.(3-29) jljaJI IjA oix-äac-i AÄlxJal 


Enuml 


* ll 


Enum 


Add 

► 



Refactor 

► 



Collapse 

Expand 

Num - 

Num + 



Show All Members 



M 

Adjust Shapes Width 



& 

Cut 

Ctrl+X 


0 

Copy 

Ctrl+C 


tit Member 


n-?Qt düii 


Enuml (jjjix-a JSjuj jjäi ciip. jlj»~i)) jjj^. jxJac- 4iLjaJ 1 ijSxaj Member jUäJI jLlüIjj 

(_ysL)\ i/iSll ojäU LüfLajj jlj*ä)l ^3 JjJ^jl ^jujI JjJ^J 1 nS<aj dna. ( 3 - 30 ) Ü^l cs-® 
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value (> USU US U^l j^aJI ^1 jjj^j (> Class Details siaUj properties 

En u ml ^ 

En jm 



ield 


_ 


(3-30) JSUI 

Ritual jÜIjlä. 


The Add Interface Wizard: 

JSUJI US jlj^. Add Uc. jAll aUiIHI (>» Interface jUsJI ^ 

.(3-31) 



(3-31) JS-S« 

Cya UiSuu US Interface name JjjAk^a <_>« Ä^.ljll jlnS.1 (>* 'U jljUll IüSaj 

(jljUk aJ IU jl j^JI (jj.Vn^i (ji JäsA AcCeSS lUVI (3>^ aU A^^l jll ÄUj^-aj (_£.la ^LjAsj 

Uijlkl lila Add to exiting file ->?■>« UiL -üU^j jl Create new file Aj-U- UiL *Lül Ul 
JUi2l Solution Explorer siäU Interfacel.es <**A? -UL JU^ uU *Uül jUs. 

.(3-32) 
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Solution Explorer 

▼ n x 

Ä <0 - * « # f 

te <> a» -- & 

Search Solution Explorer (Ctrl-*-;) 

P~ 

> A Properties 

> ■-■ References 
yD App.config 

A{ ClassDiagraml.cd 

▲ 

> S3 Interfacel.cs 

> c* MyClass.es 

> C« Program.es 

▼ 

Solution Explorer ■ 

Class View 


(3-32) Jüll 


t> sjjasJI (>UiU=u Class Diagram t> Interface 1 eb-U^a jUü-W 

IjÜ Clajj^ai Ul Jj-aVi (j-a AjA*JI JJJ^J ya (j-ajL^aUll o3älj 1 üUaj LäjLm liai*J La£ pfOpertieS «iäU 

.lg IgJt-a (_fal*UI 

ClU 2 w öjläll Jy iaAUallj Class Diägram ö3älj ya ^jllUI 1 nUl lajU llaixj LaSj 

.( 3 - 33 ) JSUJI 4g •>' 3 )' o3ä eUsaC-i 4 ^Uä>1 1 n^.al 


Interface 1 * | 

Interface ' 

Add ► Method 

Refactor ► : ßt Property 

Show Base Interfaces "9 Event 

Show Derived Interfaces 
Collapse Num - 

Expand Num + 

(3-33) JüUI 

Abstract Class ä-u-v-all <-_ilL-aSn 4iU.aV o^c-Luui]l ul>11* .all ^gic. <wi^)*Ut cd! c£)jjI «Ujjoi (jVlj 
Comment Auj -’u^ a l l uliikli]l 4iLu)/ ^&Luu2l ^JUdt Ui Struct csAllj Delegate uLu^Ullj 

.(JUIuiaII 4ic- UiAaaj 

jAJa^U 

4^aUa AluaiLa UliLa (j^Ua aJjAaJl UüjiUil AiLJa) qa I 1SU1 Ul vlli oll öX jaa. <j| 

.Visual Studio 2013 er* j cM j' 
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dÄA ( jlC' ÜaiuSa La 1 j| LLjU* ■■ uljaJl t iViva f LuJ JL^a] £_uj CÄlilail 0 ÄA Ja ÜA 

Structl.cs <-&» JSjLumII o jaü j$i£i Solution Explorer S jaU ^ cjliUll 

:^U]l jjSJl j^uä 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 


namespace Console_Properties_Methods_Fields 

{ 

public stnuct Structl 

{ 

} 


£t_AuiVl JLi-a JÄwjI IaLLjS Lü£j (j\ UC'jjJL» flAujj JIxa] £±u IgJI Jili yA 


juilluaVI f luaC-L AM$ü.a ^ ja! ^xual j-a 


Additional Class Member Topics: 

di.W'n ( Sjjoij Ladij j!i5ii £_idaljA Jjlül dläj]l (jla. dÜS e-Ldac.VI 1 dilimLuii Liljljj (ji duj (jVtj 

](jC- ^ajuiäii ldk 

i _iL-ali ^cAIIa a-UÜ.) • 

_Iä jjLaü ji 4 (JjjLuiVI i ^cAIIa a-ix.dlml • 

.4_duAJCA]l p l^jjVl d \\ q i jjd • 

•(jjyLui^l i—ftA uail ^äLla 


Hiding Base Class Methods: 


1 -Ng ia (jld Iji jdaaJI Idk o^jild Idajl dj^)j Lijli (JjjLa! <- Vu«-i (JA JjaA jdac. 4ji jjj ^jäj Ladic- 

(j£Jj jda*JI (jAäj (_L^jdu jda*JI Ii& "bjpAui jjldj (ji 1 n^A) Ll^jAlJä ijdac. Llijj lijj IxjJa 4 u^aLä. ji 

e^äjjA !■_ l>-\ IüISasIj (jli V ai bjAllä jda*Ji (jl£ tii Iac- jLi'dl jjiaijj OVeiTide 4 *KU aldäÜuib 
V <Lalc- o^ild ^^Jc. (_gj)~i*v j (ji jda*JI t-l^J (j^A) JUaII (Jjj■ a ^^ic. AiSa dl]i (ji 4 jjja]I aldaC-Vi 

.aLia (jLlaaII t_ IIaaiII £a (jiljjj 

; JLHI JUdl ^ lad düd ^Ull LuSajj 
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jjll (jadl ^ i n'S (jjjAl^-aJl 













public dass MyBaseClass 

{ 

public void DoSomethingQ 

{ 

// Base implementation 

} 

} 

public dass MyDerivedClass:MyBaseClass 

{ 

public void DoSomethingQ 

{ 

// denived dass implementation, hides base implementation 

} 

} 


qI MyDerivedClass ‘ » 'u . -dt MyBaseClass ^1^=31 diujjU tiA Ca3 Ud 
üa o jUU LjfLjj DoSomethingO ^ 

> 13a yda 4-uij «.LUI i j MyDerivedClass 


j lia3 Lil Qjjj Ijj-laii lljlüi lg.il V) elJa. a j (Jaxj aj3n«\t alA Ql Qa ^c.jil ^gic. 

'_dall 


^ i . i-y-s 

Qc. Ulli )-n~ v\l diAsu LaS 13 liS lil j_^VI Qj't-di dijä jjdQjl ÜA 1 i i3t naj (JjjLuiVI 


Q.W'llI ALuij Q_jalÄia ^jA ÜAj llaäJI Qj^)la 


ConsoleApplication3.MyDerivedClass.DoSomethingO' hides ' 1 Waming 

inherited member 'ConsoleApplication3.MyBaseClass.DoSomethingO'. Use the new 
keyword if hiding was intended 

alläUmU Ullij (JjjLoiVI ‘_likAi3l e-LiaC-i l^Aldkluil 1 1 Axij 42kJ^)i-a AL^jla U3 Ua (Jla. (_]S ^gJc. 

;A3Uil ajidil LaS jj.witt ^JLoij Uüi CjjLoii IaS new ‘VaISJI 


public dass MyBaseClass 

{ 

public void DoSomethingQ 

{ 

// Base implementation 

} 

} 

public dass MyDerivedClass : MyBaseClass 

{ 

new public void DoSomethingQ 

{ 

// Derived dass implementation, hides base implementation 

} 

} 

_ AlLaij l -lladim Ua Uil ^1 43.iL.dt a^)äjjuJl ^ LaS LaLaJ aj3u'ätl alA JajiIu! 

ikUij (jjjLui^t i aiiAoil f-Ldc-i j jLadj Qjj Q^jAil ajü Ql Uj jjladt Qa 4 AVdt alA Uc-j 

.^la AdUil a jidh 
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jjtl (jjltl pLuA (jjjAl^-all ^llftl 



















public dass MyBaseClass 

{ 

public vintual void DoSomethingQ 

{ 

Console.WriteLine("Base imp"); 

} 

} 

public dass MyDerivedClass : MyBaseClass 

{ 

public override void DoSomething() 

{ 

Console.WriteLine( "Derived imp") ; 

} 

} 

(jxuia <1 lLa^äümlj (JjLuiVI <■ ^ DoSOIiiethillgO jjLai tlA U-a3 

MyDerivedClass ^ qa <jjl£ jlä aJUJI MyDerivedClass ^sä^\\ 

(_j-a jjjjLaiVi <- (JvLä. (jya l,d' ÜA f-lc-duilj iLaä (jl Lai] iUiöJI .lljJjj]! 


public dass MyBaseClass 

{ 

public virtual void DoSomething() 

{ 

Console.WriteLine("Base imp"); 

} 

} 

public dass MyDerivedClass : MyBaseClass 

{ 

public override void DoSomething() 

{ 

Console .WriteLine( "Derivde imp" ); 

} 

} 

dass Program 

{ 

static void Main( string[ ] args) 

{ 

MyDerivedClass myObj = new MyDerivedClass(); 
MyBaseClass myBaseObj; 
myBaseObj = myObj; 
myBaseObj.DoSomething(); 

} 


^ 1 1 da» j cJäjjjj o^A yän jjJ 
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(3-34) Jüll 

luUUVI 1 —üj-sall DoSomethingO Lua lil Ul 


public dass MyBaseClass 

{ 

public vintual void DoSomethingO 

{ 

Console.WriteLine("Base imp"); 

} 

} 

public dass MyDedvedClass : MyBaseClass 

{ 

new public void DoSomethingO 

{ 

Console .WniteLine( "Derived imp" ); 

} 

} 

dass Program 

{ 

static void Main( string[ ] args) 

{ 

MyDerivedClass myObj = new MyDerivedClass(); 
MyBaseClass myBaseObj; 
myBaseObj = myObj; 
myBaseObj. DoSomethingO > 

} 


.(3-35) J^ull US 



(3-35) 


•<ÜaA^L» 


Virtual ‘UlSlI Aiüjxj j\ bjAlla ^baxll qaA <üi 

.öjjIajj jJaxll loa örr <j' 4iilc- ^olUaJl üLLuali 4 j-yv qa Q£.Uj 
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1 nK-ab (JljjLa 4ji V] 4-Jj> J v.a (JjoLujVI <—iL-sall i.a\l ajk±ui (jj (j-a J-Jl Je- Jäa>.V 

. 4 11 V 1 ^»1-liCLuiljj ^LoVl 1 _aL-a]l JLU. ^ya 1 x j3i büij 

jjLsm , jJIj (JjjLuiSH jläLLi flP-iluJ 


Calling Overridden or Hidden Base Class Methods: 


blli ^Jj LjjlS-aÜ (jli JuLall (_ llk-aJI (_j-a (_jjjLuj^I i_ ali-aJI ^2 jjJoC- 


jjL^J 


JULall (JjJjjo <Jc- blli ^Jl l^-lä ^lÜaj 0 . 1 c- blliA j ^‘nuxall i_oL-all £y \l 


^Jl 4 nl^.a| £-a La jjlia l_iL-a t ^a.1'*v‘nma (_jc- Clsjjj-a]l Jdl l La-lic- 


_(_iL-all j^yajJa j-L^ndl ÜA i _SüUäj 

J AjjJjjj 4jl.*mml ^ja *$21 (_£^)AUä]l \\ AjjJjj 4iL-kaJ Lalle. 

Je- Lalll (JjjLuiVI <- Vu^ill Jj jJjoü Jillj base 4,aK\l allälLml 1 I&aJ lilli (jjqVilj o jjLai) 

; Jllall (Jjj ■ n 


>/ 


public class MyBaseClass 

{ 

public virtual void DoSomething() 

{ 

// Base implementation 

} 

} 

public class MyDerivedClass : MyBaseClass 

{ 

public override void DoSomethingO 

{ 

// Derived class implementation extends base class 
// implementation 
base .DoSomething(); 

// More derived class implementatio 

} 

} 

Jiaj cJ'j MyBaseClass *- ^_yajJa DoSomethingO ^li? s 
^Jl DoSomethingO ö*“ 3 t> MyDerivedClass J-uiVI c \\ , ^W 

.MyDerviedClass ^ cy^> 

.^lluo jj Jac. £-a l^al-läilml 1 nS,aj ^ 4jlä ClllilLslI dlVLiJ laäj <J-a*J baSe 'Val£]l (jl jLiic-ljj 

:this 


This keyword: 
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4 _a]£]I c^liA (JiLuSH 1 iL-all f.LiJaC-i l^al-jälld 1 Tl^.al bäS 6 ^ .aWI ^11 4 jjLaiaVbj 

a-iäJLuu V Clip«, base a-a1SJI£ ls &j ^LsJl <■ Vu^ll f-Uiac.! l^al^äiiuil 1 ii£^j this 

<_äi^all (jjjJj i_iL-adl f^ya 4jl2>. l_ülä 4 4S\t oilA Lade- i_idall i“ \\ ntS. ^-a V] 

.l^Jllxuiljj 4_i£jjllLuJI a-ldac-Vt (_gJI 1 n^.ai V 4jlä Calc- 

;^_ s Jj La£ (_j-a (jjlSil laa^j-a Lade- 4 ,aK\' o-l^J 4_i-aAl cllLal-dlLuNI (j) 

public void DoSomething() 

{ 

MyTargetClass myObj = new MyTargetClass(); 
myObj.DoSomethingWith(this); 

} 

^_ia]l «.IcjIuiL Ida £ (>»j MyTargetClass c> myObj iß^ ^Cüb Ua b*a dl 
UjI£ jlaljlJI Id, JIaj liä I^a.lj jdljb dL tlu=»j ß\Sl\ li$J myObj .DoSomethingWith() 
t> öjßi ü' jd' Jß ] Cß^. P^Pj DoSomething P^ lSj^j lS^' u^j c> 

^ß (j-a jl ( au^iW yjjjLuNI t idall ^ß (jjd (j-a (_jj£ü Ü 1 dj-all ß (jjiäi 

.System.Object t> W^> ü' l£^j ^-ädaail I g^vdn 4^.1 j 

; 4 > ^d t 3 uüj jjVI LjtijjJU 


Nested Type Definitions: 


(_yada <_slL-a^t 1 _S^>*1 j_ji 1 n^.a) 4jlä a-LajuNt c!ll'»l ^^3 <_äldaVlS 1 _SJ^xj 4JldaVbj 

cJu^jxi] J^i-a^ll cl)l.llLa ^alj (Jl^-a ^l.'i -y~ni.il ^ya (jSuüLui ijdc- bllÄj ^»Idll Uljl lijj c_älda! 

(jl IdfLajj internal iddlj public -dUI jja-a ,_ya Vaj büij Igd >.>»&'j <■ 

_(_jjjLüjI (_LL-a (_ya Clljj_j-a]l 1 _blajl neW 4 <aW1 


^jujLi 4 l-ujjolJL-ö lü^ üjj«j j MyClass 




:MyNestedClass 


public dass MyBaseClass 

{ 

public dass MyNestedClass 

{ 

public int nestedClassField; 

} 

} 

Cp MyClass ^dall ^ jU. t> MyNestedClass ü' j' '\' yd^Wj 

^^jojI 


MyBaseClass.myNestedClass myObj = new MyBaseClass. myNestedClass(); 
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private <• _4jl t _ s ic- li^)*-a (jlS I il (jjj*jui*-a]l i_< jya (jil£ a.Luijl jya j^-aYi (jl Liil 

.ü^l jya 4 JI 2 «. a-Laül l^Jä ^äJ ^^iill 4jakill oj^n'ül' £-a (jjäl jii-a JJC- (Jja-äjj .llLa ^al-ljCiajl jl 

<■ Vu^iW <i.uiiSlj private t^jl 4 >^1 -s c_älLjal i—sj^xj s^£ ajy-a ( _ g jouj^)]l <— iuuII (j] 

( iL-sall I^C- ( slLa-a^M tilli (jJj (J_^i-ä3^j]l p.Laj.M^ft f.LCa3 a^ib ja (j$-aj V (^liilljj l^jj~i*s: (_£.ill 

_Jaä3 

jjjü) 


Interface Implementation: 

(jl (_3 jLuJI (Jt^iqll ^ UjIj .iäl I^j t_al I Ajjjjj c" Ag >'jll <—Ljäj 4 ^uikll Ica (Jjliij c_ijjai 

;!jia-a La£ ojiiuj al-läÜmLj lillij c <1 UjV^I c_kj^)jCl] 4^jLui-a a j jj-nn cJl^ycj CI \\ g >1^11 

intenface IMylntenface 

{ 

// intenface membens 

} 

a-LCac-l (jjj 4 a£ -all Clllä^-Ük'^l (j-a li-ic. killiA (jl V) 1 _äl e-L-jac-lS LaLal) 4 g -^1 ^j]| aLCac-l i_ä^jxij 

)4 g e-L-iac-lj (_äl n^iVI 

(puplic,private,protected,internal) ejUKII ^1 J^ajll cbljua* ^Ic^Lal (j£^j V ♦> 

.jtailxa ajj j 4-alc- a-laCaC-l ^^A 4^_a.l^]l f.Lajac.1 ^j.a-v4 
.Jaää <__äj^)*j Cj^-a Lajlj 4 t’s.-a^J a^äjC“ ^gjc- jyaj-jajj (ji 4^_^.l^]l a-LkCaC-V (j£-aj ^ *♦* 

_ 4 ^^l_j]l (j- 4 kCa (Jjäav cJlijäj (j^-aj ♦*♦ 

.(static,virtual,abstract,sealed) ciiUKII ^Icickab 4*a.tjll *Lca&i c_hj*j ö^j V ♦> 

_4j ^jaaaa jjc- c"A g >1^11 j)AiCa £-l_jjl c_äu^)*j (jl «$* 

(j-a 4jjjj-all a-LkCaC-VI i._ 1 >*\\ (jl UCjl Ijj lillij neW ■ValfjJI ^IcäCLuilj a-laCaC-^l (jl 1 ii^xaj Lajjj 

[(JliLall (Jjjj ,u (_jjLuiSn Cll^a.1 jll 


intenface IMyBaselntenface 

{ 

void DoSomething(); 

} 

intenface IMyDenivedlntenface : IMyBaselntenface 

{ 

new void DoSomething(); 


} 


DoSomething j 4Ülall jll qa DoSomethingO 


i^'vj liA Ixaä eil 
_(_jjjLüj^I 4 g >l_^ll (j-a-Ca i_ä^)*-a]l 
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jjll (»tmÄ (Jj-.i4-a.il ;JlJ&l 










j.a>>»Yi 4 u.-iLül ClülS Ü] La C-lij liäli l^iü^jxllJj LCajl CI ll g >'j]' j-a^-o (_ja=üU^iäJI cjjj*j UäfLajj 

;(JliLall (Jjfui ( _ 5 iC' laAUIS j! get “CijS]l jS sgt 4 JjSJI 


intenface IMylnterface 

{ 

int Mylnt 

{ 

get; 

setj 

} 

} 

jl lülajj 4jLi£/'öa.lja 4j^aU> ^a j IMylnterface ^aJjJI Cy^ Mylnt Ua Uä je. cü 

_Jaäa 4 _jUS]I jl iaÜä opl^jül 4_u^l eLuajl US Ü] Laj3 sgt ji gßt jisuUI c L\i 

1 A w ^-*\ ->>. \ 1 A a A ^ 1 ^ 4-jLä ^ ^ 1 f- t v 1 v -^i ö^SJ-uj 4«AIa^ 1 ^ ^ A^\ 

. J_pU>. C5 Jc- (_5jUU ji 1 g ifLaj ^ Cil^i.1j]li 


<_£^)U.i dil^Ä.1 e-LCac-lS (_jjU j£LI cJäLL-aL/ a-LCac-lS <—sLU^aL/tS cj^xj (ji jS^aj CIg >1 jll jli I j^i j 

_p IjjV CIiUj^jäj (_5j1^j (jl jS-aj ^ Clll^^l j]l (jl jUifrU dUj 


uill-aVI 


Implementing Interface in Class: 


£}3jj (JjjUajj C'n-yi 4^aJj]l dlj a-LCac-l ^p-aaJ Cjjjj ^gJc. (_5jlaj (ji 4^_^ljj Cj jUI <■ Uu^all ^jJc. i. 1>J 

jllhSll jjLSaj ^jJI 4iUCa'^U 4^a.l_j]l ^k 1 g » )4 jJ £-a i 1 u«-i\l ^ ^LCaC-LM oilA (U-SLl^)*!]) 

j-aj 4-alc- oCj jUI <iLCaC-^/l dt) jj£ü jl L. )>) j 4^^l^]l ^k ^A LaS t_aL-a]l ^ (_y<ajU-!aäUI S6tj g£t 

CliLaiSJI alcäUuil jS-aj V jS] abstraCt jl virtual CCLalSlI pUVi.nl j 4^_i.l j]l c-LCac-i Cj jj jl jS-oUl 

; JLull <_W^ Jic. const j' static 


public intenface IMylnterface 

{ 

void DoSomething(); 
void DoSomethingElse (); 

} 

public class MyClass : IMylnterface 

{ 

public void IMylnterface. DoSomething () 

{ 

} 

public void DoSomethingElseQ 

{ 

} 

} 
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; JliLaJ! (J Al ■ u (Je- i _äl_La<al (Je. 4 g aldaC-l .Sjjj (jl j)S«aJj 


public interface IMylnterface 

{ 

void DoSomething(); 
void DoSomethingElse(); 

} 

public dass MyClass : IMylnterface 

{ 

public void DoSomething () 

{ 

} 

} 

public dass MyDerivedClass:MyClass , IMylnterface 

{ 

public void DoSomethingElse() 

{ 

} 

} 


1 j ^ . * 4 ^ ailA AC-d^ i' jg na^all 


^j\A La 4 g -yl^j .ij j-a (_jjjLui! (_äL-a La i_iL-a ClljJ Lade-j 

; JLla]! (Jjj ■ a (Je- 4jlilaa 


public interface IMylnterface 

{ 

void DoSomething(); 
void DoSomethingElse(); 

} 

public dass MyBaseClass : IMylnterface 

{ 

public virtual void DoSomething () 

{ 

} 

public virtual void DoSomethingElse() 

{ 

} 

} 

public dass MyDerivedClass:MyBaseClass 

{ 

public override void DoSomethingElse() 

{ 

} 

} 


(JjjLoi^I i _aL-a]l 4^Jj jya Ji]l a-L-aC-VI (jl l-d. dLall jya 4_jÜ liA (_$jß LaSj 

a Jj-Lü a-L-ac-VI ailA a Jjlä (JldLuil jya 4q~n«,a\l i_äLu-aVI (jS-alü iLllij 4j^>ALla aldac-lS 

4Üb Ja]l o^-J a jjLai) (j-a Ü6W ^ «a Wl-j (_jjjLujLM 1 < jdaC- LiaS I jjj jjlLLa]l i < 4_iajjl_La 

ILa (> (^LaLM cJEdall ajld^al Jl Ujjiaa IMyliiterface.DoSomethingO <j^ 

# ajJaxll 
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<j£*2ü fluapl 

Explicit Interface Member Implementation: 

ÄlAixa tillÄj lLafl Ijjj <. 4j=mjl jj (explicit members) lS^Uj 4^.1 j]I »1 >>»c.i ajj jl 

4Üllxa]l f.Uäc-LM Lai 1 _(_j-a (jjillj Jaiä 4 g aÄA y* jin» \1 IÄA 

La) Igjll lü^j i (JjLuJI ^uill o jiii IaUjIj *UacLLn j (implicit members) 

- 4^_^.l^]l ^jc. jl (. Vu^->\' 

UtUall y*y> IMylnterface <«-?•'jl' ^ DoSomethingO ^.jy ^ <_W> ^ 

4_JLi]l oj^UmII (jli iuAic. Ikxuws (ilL lia3 La£ (jjlla-a (JSjuü MyClaSS 

MyClass myObj = new MyClass(); 

myObj .DoSomethingO; 

;4_iilil! a^LjjüSlS LaLaj 


MyClass myObj = new MyClass O; 

IMylnterface mylnt=my0bj ; 
mylnt. DoSomethingO > 

Cy olaü Ulli ja-a JiU DoSomethingO MyDerivedClass UiUaJI a j j 1 jj 

4_JLi]l a^i-iUlj Uäji 4^aJ^]l ^ojjI Aic. ^j Ixila i 1 u^ill IÄA Q.a.J-1 (jya ^c^-Lail 1 JA (JjA^a_j]l 

ijjlka J£iü DoSomethingElse() j l£Uü DoSomethingO ^.jjy 


public dass MyClass : IMylnterface 

{ 

void IMylnterface .DoSomethingO 

{ 

} 

public void DoSomethingElse() 

{ 

} 






Example Application: 

^daj-a OOP 4a».jll]l djjlS 4_^a^)JI y, aLLaixj La £da_jJ Jt^'l (jya IÄä y l_Sjajj 

< äU-ai aA^.j i illU 4 U-all 1 g J\c- AUxim < äl_L-ai aA^,j f-LU liA i ä_jjaij ^\.aad' ^ n3-aMI 

iQ-lloUj (_jUUa (jya aAA 

.^Sjj (J£juj tfri dUi c_ud 4ijj (JiLaj (_5Ällj Card a-AxllI 4ÜjJ <■ Vu^> • 
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jjll £jjÜ fU 















(jjj 52 -5' l)-^ c£^j Deck c5^)j ac» j^>>a c Vu 

4 p. ^ ^ ^ \ I (j-a 4Üj jit ^ä_j-a i._ kaaj aAa. ^gic- 4 Üjj (J£ <_£-!) (j^aJ ‘•"l) j \ 4_usUäiil l_i*ÜI 

,4-llljjuic. ajjt.-ij L_l*ül jjljji l_jjjjj SaLc.] 4 nl^,ai ^gii 4ÜLLaVLj 

^gi aAi.jii aÄA ^AäÜuü (ji j)£Üj blli <■ Vu^ill eA^j jLjjäV }->jn.n j) jjj ^c-aLi ji jjjJali Liaui <—S jxa 

((j^i ^gJSk (JiäSM (gic.) !lU$ l 3JJ “L^i (J gj.i^'i «-Laül 

:^jJajj 

ji AiUai^b ^ jL j Ü1 jjjJajil <^lc. (dient application) öJij ^Ha*^u jJIai 

,_^C. Jdixj tjlblbj j JaÜj JJC. LLaki Jjaj jiVl ( JJjk'iÜ c£*JJ J^' Lf^Ji 

ClLuLa ^i-iüuilj Ajjaol <jjjj diLiulaj » ^L",, ■■* luIULSI ^ij (joalaÜl i JA jLiül jjjjjil jjjJaj 

.ciLluaVI 

j)jl j djLäjjJjj L^ji ^glc- i— lLi£il IÄ& 4_ltAj Aia IgJ gLil jbulaii ^ j.a'N ÄiLaLa-a LiiL£-aLj (jl Jsei.^/ 

• NET (J-öC- jUaj <-■ ijl.u^ai dlLiiSbi 


v ajjjaÜll k Jaaall 


Flanning the Application: 


j£ij ü jVu^I I jyAA (CardLibrary -j gütj) ( jnk'ii i 'Ä$-i <—ä\_L^aVi <si j ^^Tn« 

_<äLL-al L^J ^ jVix m gLÜ <wüLJä jilj (jjjJalill 4_mi ]ilr\i j)l Lilie- (jaiLallii pLuüLj iAJ-ä (ji (_Ji3 

:Sj^ 

jjtuli (ji uaj - ä;<j 4_! ^jälui Lai JaJaiLÜI <gA jjjJaÜ ji f-LÜl ^ ^ jVl SjiaiJl <ji AiLLaJl 
j>aVi ^2 ^ICr LiAC-l^Li^i bjir\*iii jya jUi IJA <jl ^fäjjbn j^a <J£ JyQ%j ji t jvj lÄLaj jj^Vi 

.4jbl n&yi <L>-ajali i^Llauj JU^ j£dLi 

;c-jl!]| A£jj t 


The Card Class: 

4ji (ji 4q)ij-\il ^gi ?L r i*JUI (jjSä) ^a Jaää L_ütüi ^ jfüi] i»\\1 AJjj a Vn^i (je. jJäill (j>»ä ) 

a<ü!iLj A^i j>aj (Heart,Spade,Diamond,Club) ^ji t> sa^Ijj Jlaj 4i jj 

_AJjjil (J^Lü AAaö j)i Lilie- j)li La i—ixi AJjj AA^j ^g^J ^giLiiLij dlLail (_gJj (jjiVi j>-a ^jijjj C - 1 j 
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(aLuA 


















SUXt (JSjuJI jäa». ;Jaiä bf- 1^)111 jjllaJ jLa. (_JiLa-l Card ( —Iibaall jl <aAaJI l_ l» \\l Aiäjj *• Qi*-"» ^3til 
jl ^ab< jl jjc- ja 4ji läA Jaää Spl jÜU ^ jks* aAäJLmj 1 l\* -N 1 jjJI L- \un\\ jl rank ^JJjll Ü^J 
Jalaililj lAa-Luül ^ju L_ütl]l 4iäjj jj»Vl (jl jjc- ja 4ji käLäa^/lj kt. jli i. \x \ 4iäjj lil.2 jjkl 

ikL) j)l i. I\] ^^ä.1 £.lij la ^AäJiuilmj L-aalä. 1 •%£ la i_1 u^ill I^J LS jJz>\jß2^\ f.l_n]l la (Jx^lm jjaVI 

.l^Iiij Jlaj ^liiil j 43jj]l J£ji Jlaj Jj^l ; jJjlaljb 


l_iS/I <—ii^all ojäjj c 5 ^' ToStringO Class ‘-ibadl jtä blb ^iL^a^bj 

^j^-a ja Vaj kJUJl L_i*JUI kajj i _ s k. J^j l^aj ^lail lj cs J=«j jl liiV blbj System.Object 

^Wlaiiui ILÜ ^J^a^l lilu 1*11 j Lall Ijl^J ^.s-j\ jjsj 1 ' \ t^ljLuJI jA£JI ^ujl ^-11 ^jJjuü (_£ j-C- (jaj 

.rank j suit j'^i^JI IaI^L jl j5Laj jill ^£11 ciibljutii]! 


I^JUl Jalvä-alb Card 4-l*-iJI käjj <■ Vu/i (JjILaJ 1 Tl^aj 



(3-36) Jüii 




. . s. *♦ 

C-jdll ,/jljjt 4PJ4>4 


♦ * 


The Deck Class: 

kstiüjJ ^AäJLmj i—ijjaij Card *•.>» 1SI ^jj *• Vu^» £-jj ja IüjIS 52 1 sj-aJI Ca ^dLu jl 

^joiIj 1 •%£ b ^>3 jiao Laijj ojjüjlxa ojjaaxJ käj'U.'-iall oj (J_yaa_j]l ja j5a~n j] Cärd j ja 

(ja L_ud AÜjj *•. la-m] 4jLuia _^ä o-li. (_ 5 -b- käjaaaaall ^ L_ud käjj JS (Jja-a_ji] GctCard() 
ja ijl) käjj ^äjaJ la3j Card ja Luis ^ '^ll lj . j» UM jua. L_ud]l jljjl kc. ja-Na 

kä jSa^aaJI 

<_ 5 -ic- s-l-ijj ShllffleQ ^^ajoilmj L- l»\\l jljji L-SJJ ji o^lclj I la i—älasaSI lAA j^. >i~j■ u 

[^Ijl (J£*jj]l ^ laS CardLibrary *-. älb-aV 1 4 yi^a kijlrsl 11 i5aj 
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jjl dy^ll (»Laa (jaAl^all 




































CARD 


+ suit 
+ rank 


+ToStriiig() 


DECK 


-Crrds:Car<l[] 


+GetCard() 

+Deck() 

+Shiiffle() 


(3-37) JSJkll 

Jjjj cfll 4^4 jj 

Writing the Class Library 


ÜJ^ ü' 


<AA\ ki uüSIj käjL Visual Studio 2013 ^ <j' ^ 0 üajülui 

d)ljlvs 4_j ^jVu« La L_Ü J (jl liöli IL] c*U*lS 


Class Library ‘-sLl^I kgla käL^U Deck j Card liL^ 

Card.cs CaAJbJ .cs ö^äL ILa CardLibrary 

^21 j Deck.cs _>-VIj Rank j Suit öP'^' <^j Card <a jj 

.Deak 4 -«^' ti' jj' 


c tu/i 


: Card.cs 


Card.cs: 


pLjaä ^jjA-aaj £-a ^lAaluij l$jä ojlvv <_]£ lilLj Card.CS liA *—ijjoi 

.using j $.L<ujjV' 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 

namespace CardLibrary 
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{ 


;Suit *•.k 1SI 4iCj (JISjuiI i\ jl^*j i Lj*jj ^ j'q \ j .m Axj 


public enum Suit 

{ 

Clupj 

Diamond, 

Fleart, 

Spade 


• O®-*' LS' 


public enum Rank 

{ 

Ace=l, 

Deuce, 

Three, 

Four, 

Five, 

Six, 

Seven, 

Eightj 

Nine, 

Ten, 

Hack, 

Queen, 

King 

} 


(Jjlllai cF® *—sLL-aVI 4 jl^-a ^ jLi. 1 aq ^aAäJiuiim LiöV (jLalc- (jdlAallll (jjÄA (jl Jäa.V 


JjAjcjj dua. Cafd *—idall Üjj*j jA j L_iLa]| (JäHim A*J 


public dass Card 

{ 

} 

Silit jj clk® Jaiä’äf.!^)äi] (jjiäsk < ä^)»..u.u Cärd 1 3 u^ill a^ku"u ya JjVt (^3 

:Rank i> 


public readonly Suit suit; 
public readonly Rank rank; 

Aiäjj CBP. (jia^jsd (j^LuJI ü)Vi-v" LIlä XoStfillgO J)jl >\l in ^aü (j-«J 


public override string ToString() 

{ 

//return base.ToString(); 
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return "The"+rank +" of "+suit+"s"; 


^Je- Ifrliijlj 1 g liäj C. I» Ul 4iCj ^ujI öjlc- j JjLJI c-Lajui^/ 1 i» t^jJj 

.liU] 4 n i.i i L f.j^)La 4inA 


;l 's 1 •sg 1,9 4 i_tu/ill ^paVI f-liUI rrg La -_3 j»,.u.i Axj 


private Card () 

{ 

} 


ult I1 a Jjäjjj Card *• Vu«*dl cislijl£ 4^9 A-Vu«Uh <■ Vu«*dl I^J jalc. «.Uj ^jVt <—ä^)*^ 

;I^JJJJ JlaJ ^üllj ÄSjjll JS^ü JUj JJ^' <jJji«ljlj 


public Card (Suit newSuit,Rank newRank) 

{ 

suit =newSuit ; 
rank =newRank ; 

} 

igJj US jä Card.cs c_kUil ^-ilgUI JSUJIj Card c_äI]I a3jj <■ Vus » 4jIjS <_>a Ln$ül ü <jjSj IÄ$jj 


using System; 

using System.Collections.Generic; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 


namespace CardLibrary 

{ 

public enum Suit 

{ 

Clupj 

Diamond, 

Fleart, 

Spade 

} 

public enum Rank 

{ 

Ace = 1, 
Deuce, 

Three, 

Four, 

Five, 

Six, 

Seven, 

Eight, 

Nine, 

Ten, 

lack, 

Queen, 

King 
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} 

public dass Card 

{ 

public readonly Suit suit; 
public readonly Rank rank; 
public override string ToString() 

{ 

//return base.ToString(); 

return "The "+rank +" of "+suit+"s"; 

} 

private Card () 

{ 

} 

public Card (Suit newSuit,Rank newRank) 

{ 

suit = newSuit; 
rank = newRank; 

} 

} 

} 


:Deck.cs 


Deck.cs: 


:c^ ^ Card.cs ^ 


IAjj La (jJiiij <—äLa]l IJä IAjj 


using System; 

using System.Collections.Generic; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 


namespace CardLibrary 

{ 


LaS <■ !Ja i— IÄ1 Deck *- !^3i 




public dass Deck 

{ 

} 


oJa (jl Card Lt® J^^Lic- (j.at^iYi d-aLä. käjL.a.a _jA i _iL-aJI IJa ( jax !a 4ij*_Luj jdaC- (Jjij 

;Cards -t käjiL^uJI oJa ^^-ajuiiuij Card o* cislLlS käjL.a.a\' 


private Card[] Cards; 

a-Laül Jjä Lgj a (all Tijiu Ja 4ji cJLiA CIiulJ 4j| LaJ j t tLu ^^La tLiüL ^ j’q 1 >« CütJ 

^ya ILIS 52 l.all IJa iiILJ ^gda! I f.Lu]l La ^AäÜmiui Ljjls l_ l» \\1 Äg. j-a>-a 

ojäjxall J-a> ^Je- jjj-ai] a-LuüLj ^jlim ^sJ (j-aj Cards käjSj-a^JI Cäid 1 
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jj ajJzs oAs.!j (jjÜala. JSjuü (jl Lille. iLllij /^SS 4iji_^all j.a..o 1 g » ‘■•^‘33 *•.'»11' jjl jjl 1s, j.a-v.a 
ajjjoi (Jl*s l''iV 1 ojlA j)<a (JSjj J£1j 4j«jjSM c_üclll (jljji (JIS.>mS ^le- 4Ü2>JI ^aLu diia. (_£^i.Sn 

^xiaj 4 -y n ill j (jiiäladl 51^1 o^)j4 52 4£. j.a>.a La jäj 4 i^,a.al' ^iic. 4j5Lill L_i) j )ll ^gic- jjj-dl 

; ja. UW L_üt] (jljjl 4c. j-a>-a LiaS liil ^1 La£ <£ij<a o j j..rn Cards 4i_jSj-a-a]l (jAis-i L_Ucill (jl^jl 


public Deck () 

{ 

Cards = new Card[52]; 

for (int suitVal=0;suitVal <4;suitVal ++) 

{ 

for (int rankVal=l;rankVal <14;rankVal ++) 

{ 

Cards[suitVal * 13 + rankVal - 1] = new Card((Suit)suitVal J 
(Rank)rankVal); 

} 

} 


a 

suitVal üJJÜaJl gyijaJL» j)V J-aialj 14ÄJ jkudl ^ cast cifiwuil Ud. vVLd Ul) ÜaV 
(J& Rankj Suit <j‘l ILie ^Ulbj int 0* rankValj 

L_i*ill 4i jj Jjta Jiaj int t> 'jidjL ls^'j GetCard() jVlj 

^aj ^»luua 5 1 J 0 L)±i jLaljLJI 4-aJä clül£ lij i^llij Card jjJl C >a ^-5 -ll*Jj 4iji^i-alt 

;Ujwa lAl_Lal*j Pi^pall (jaäij (_j2aljJC.I 

public Card GetCard(int cardNum) 

{ 

if (cardNum >= 0 && cardNum <= 51) 
return Cards[cardNum]; 

eise 

throw (new System. ArgumentOutOfRangeException( "cardNum"., 
cardNum, "Value must be between 0 and 51.")); 

} 

^c^-Lal! ILa ^ajqiimj <jjI J.1ÜC- aj 1 g nijj ailc-lj c. m 111 jjljjl ^c^-La a-Luülj ’un 

qa l_ä 11I jjljjl ^cjülu l£-iä 4iiäj-a 4ijL^ a-LuüL ^g_Lall ILa ^jjn« ShlifflcQ ^^Lj 

liLU 4Üa^ (je- ojLic. ^gjuiujll (jj 4jjIjLüc. a j 4iiä j^ill 4i_jS^a^SI 4 _JLsJI cafds 

£-_jill jya jplS a/wl. alj 5 1 J 0 jhf 1 Jjic- ^Sj AlljJ p~'J ■« 4ÜaJI a4^J ojj4 (j£ 4jfr j 5 1 (^j 0 tlf® 
1^-aAäümiui Lüli 4-Lljjüadl 4-ajkll ^jic. 1 ^4äümj System.Random 

jya L_ud 4jjj jxa.io ^.>»Un Cia 4j3jA]l jxa.io (Cäfd (iP^) 

.PjL^aS/l Cards 
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\'u> (>» jjis fLuub li#ä .NET jüa! <_fltLat a*) System.Random JiL« 
.Next(X) 11 j&luib dijj Xj Jjj < b»ja aJjj UIIoj <Ula uLLall 


<3^äj-a-a ^a.*iVn« um l-ijl-3 4jSJj-a]l 4S^U<aua]l i^yajJa IgjtaAaj l_äI!I Jjljjl £JJJ bk® (j^-aVi <_s^J 

lg \ui j ^aj i l»l ‘Üä^jj L& true ^-ö-js]l Ai^Su-aa-all oAA (j-a c. ^ km inj Bool Ö" 0 ^ ^Jj-äjUc. 

( ^i]l t—I»\]l 43 jj (JJa £-a bOOl Cy^ 43j l U.^».a]i ^3 4,aiq]i JJa ^jl k»~i 1 *u C'n-^ 4Ü3Jj-a]l 43j l U.^i.a]i ^Jj 

(JlLal) oA]j<a]l 4 .aigll Clül£ I Ä] La \ ayiiui 4-jjl AiljJ Aic-j CärdS 43j3>^-»<a]l L>® lg J'Va« ^aJ 

Iäa ,jS Ia^ 3 true 4-ajäll eiül£ lÄli false ji true Äi.L 4aa]aia]l 43jL,-».a]l ^ j>^i»] ^IJa 

_lg_Jj 4 ä-mj allui 4jlä ^Jj 4JiSj^a]l k^j^^-all 4 \mi A3 ^>«Vm li 

(_Jj3 4jjIjLü*JI ^alijVl JAJlS AAc. -AiljJ ASS 4 jsI£II 4_^jA]L klbti climj] ojqjA'ill oÄA (ji AaCi A3 
df ojklui jS? IAjI (LÜÄ 3-»-y] 1 j] liifüj 4 jS j^ll 4i_jäa-ia-a]l ^gjj A*J l g ■%>«] ^aJ c_ 1 *J 43JJ 

^jL-aj ^>^12 (_^L jjtAaj j] ClujkJ ojajS 4c. jjuaj AÜi 


:^. Shuffle() s jäp j 


public void ShuffleQ 

{ 

Card[] newDeck = new Card[52]; 
bool[] assigned = new bool[52]; 
for (int i=0;i<52;i++) 

{ 

int destCard = 0; 
bool foundCard = false; 

Random sourceGen = new Random(); 
while (foundCard ==false ) 

{ 

destCard = sourceGen.Next(52); 
if (assigned[destCard] == false) 
foundCard = true; 

} 

assigned [destCard ]=true ; 
newDeck[destCard] = Cards[i]; 

} 

Cards = newDeck; 

} 


LaS Deck.CS *- *>]■<>]] ^Ig-ill (JSjuillj <- Vu^ill IÄA l ng j] A3 jj£j iLÜÄjj 


using System; 

using System.Collections.Generic; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 

namespace CardLibrary 
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{ 

public dass Deck 

{ 

private Card[] Cards; 
public Deck () 

{ 

Cards = new Card[52]; 

for (int suitVal=0;suitVal <4;suitVal ++) 

{ 

for (int rankVal=l;rankVal <14;rankVal ++) 

{ 

Cards[suitVal * 13 + rankVal - 1] = new Card( (Suit)suitValj 
(Rank)rankVal); 

} 

} 

} 

public Card GetCard(int cardNum) 

{ 

if (cardNum >= 0 && cardNum <= 51) 
return Cards[cardNum]; 

eise 

throw (new System.ArgumentOutOfRangeException("cardNum"., 

cardNumj "Value must be between 0 and 51.")); 

} 

public void ShuffleQ 

{ 

Card[] newDeck = new Card[52]; 
bool[] assigned = new bool[52]; 
for (int i=0;i<52;i++) 

{ 

int destCard = 0; 
bool foundCard = false; 

Random sourceGen = new Random(); 
while (foundCard ==false ) 

{ 

destCard = sourceGen.Next(52); 
if (assigned[destCard] == false) 
foundCard = true; 

} 

assigned [destCard ]=true ; 
newDeck[destCard] = Cards[i]; 

} 

Cards = newDeck; 

} 

} 

} 
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Jljjl bJLluai £jjj (jiA aj 

A Client Application for the Class Library: 

jjjuu» <_tjijitni (Jj! i_ali^ai 4 yi£,a\ Jj (JjjdaJ JlLaJ JaJjoij CoilSOlß (jjjlaj s-Luülj ^jfi.\ >m 

,j-a ^Lallj 4 LLuJI <. <iüa jjjoi-a (_ 5 ^' Solution lW' J] (jjjfLu]! Iäa 

^ Solution kkuaidl k*jUül Add To Solution Jy^J' 

:ConsoleCardClient 4 Ui.iu.i 



(3-38) Jüli 

«-.‘ilu.aVI 4 /i£,a\ lat^Kj-a ^juüj (jl lilic- IÄA ConSOlß (jj^daj ^ <■ 4 yi8.a ^^£1j 

^Jc. SjtäJI ^3^ Jaä_aia]l «IJ-lalt (Jgjjlajll f.Luül 

j-»VI jIjjä. 1 c>j Solution Explorer <_M u-=> siäU ConsoleCardClient 
Reference A limid t a-ajIü] Add <jc- jäl' k^jlill ö * Reference 

Jjxälj ^jäj ^ project j'jaJI jL-j ijldl Solution t> Manager 

.ok j jl' -kJuaaj ^ CardLibrary < 3^1 
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( 3 - 39 ) 


jli JU3I JaJI (ja jjjula3I _jA ÜA p jjjIaII jl LaJ ,(J)).)3iill j2kj-a3l 'täLäal ^>~iJ >m ijAic- 

£-jjjiia]! I^A diii ^aliuj All laa <_ki3 Startup ProjeCt j^Vill cd ^ jjjuLa (Jlaj Aii (jl I nie. 

^aJ jaj jjaöall jaj^l ’ä^jlill jjj 3*»» >>» i (jl ' iiU3j dillll _j_j ^gic- 3-»» >>>11 Aic- 

.Solution Explorer J-k' ^I3i3l ja Set as StartUp Project jkV' 


V ajäjjJäll s3lA (jl 1 q u «a LaAULaül jjilill \ a^äJLmÜui (jill A ill’ill öjiiaü3l Ajldalj ^ j’q\.u c^IE Jbu 

;til 3 Äj Ä j 3 lü 3 l a jLbJillj qsi \ ^ f-^uj i^’i i\ 3 -iTi 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 
using CandLibnany; 

namespace ConsoleCandClient 

{ 

dass Pnognam 

{ 

static void Main(stning[] args) 

{ 

Deck myDeck = new Deck(); 

myDeck.Shuffle(); 

fon (int i=0;i<52;i++) 

{ 

Card tempCand = myDeck.GetCand(i); 
Console .Wnite(tempCand.ToStning()); 
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if (i != 51) 

Console.Wnite(" , "); 

eise 

Console. WeiteLine(); 


} 


} 


} 


LaS ^^A 42k-uiSlj 



(3-40) JSJkll 

jjc- a j CoilSOlC öiäLj (_gi Jgl jjl 4c-j-ay.a Äc-LlLi ^aJ c" n-y 

_4iLi3iUI ^3 o^A (_äl u^-iV' 4jjSl-s alAäÜujIj jJjlaj ^yalmj < _ä_jjai 
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jjll j»LuiÄ ;jIjc] 











Summary: 


^^3 i_äl u^iVI 42j9Li.aII jji&l dJliA <JI jLaj i_äl u«-iSn 1 _C' il imLmi £ja (_)k*aq\l 1L& \ ng'nl CÜ] 

ojj)n->'lj oCäa-a CI )\ q n)a~i aLuül (_j-a 1 n^.a j (jVI oLLaixj La ^jlÜ lä^^L LaS 4-aCläJI 

'Igjtllalj 

'ÖCjCxJI C-lljjJj^ia 4_ui9lla 4i>LCaVL (_j*ajL-ai^JI j ^tALi-allj (Jjäadl i _kj^)*j 4_iiüfi l_Lal*j Cä] 

Visual ClllaJLt-aj CllljCl (_jc- LÜi Caj 1 nWi aLCac-Vi oCA ^-a CllljuLa ^'.'iVnu' 4 iqftj 

4£.jjoü C \\ g V 1 _slL^a^M ^_yajJa aLCaC-Vt 1 _ SUjjÜj aLuül ^ya \ n^.a'i ^^lill oCc-Luaall StlldlO 2013 

.J^J 

UjIjj aLkCac-V! 4 üIjj dljlui (JlLa LaCäj jii£l £_iuial_^ < __ s 2] LiÜlijl 4üjuiLui VI ^idalj-all ^ya lligjjl (j! C*jj 
4üäü£j neW 4 -xlKÜ ^lAäJLujb 4ÜüCüa]l (■ qUufiVI Igjä L_)jE.jka]l jüC- 4üjjj-a]l aLCac-L/l t-l>~s 4üäj£ 

Lilj baSe 4 _aI£JI alAäJiuilj dllij -llAa. l^-II-lCiuil ^ya (JjjLuiLM 1 _äLuall aLüaC.1 (J_ju«aj]l 

.4uLui*-a]l i_ äl u«V^t CllläJ^tj ^^ic- Luiajl lüäjjtl) 

Cjj jüll ^o&LLa ^c. 'ÜLCa'^lü Igü <■ <1 u^aVt Cjj jjj l^iü^jxü 4 jqftj Clll^a.1 j]l <- äl u.-aV' ^ya 1 iläÜjl 

# dll g -yl^I] ^J^)juai]l AjjJjüIIj (jlia-aJI 

oCA a-läJLuüj Lü-Iaü i—äj^uij L-üaJUl (jjljji 4.C- j.a>^ (JlLaü a gl u^ai 4_iiLa al^äJLmlj jJjlaüJ liaS CÜ Ijü^J j 

.Luiaji 4Üa2iUI (Jjuuaäll ^ 4_iifLall 
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jjll (»CuiÄ 











jM 




q* a*J dlliA J V) C# 4*1 OOP 4ajj 1I 4_iblfi <^ajj]l dlUmluii 4il£ (jVI Liljljj 

I^A JjUÜ (—ijjui 0# c 5 ^ dlläjflaj eXiis c.Juli j|j*luiVI l^alxlj (jl t- ij>.j ^glillj La-lila] I djLjiLiJI 

;4j31ü 3I djLjjäj]! 

ciipu (_$ j=J\ CjUjIIS cjliji*^su> (jic. CjUjI£]I J ü^ai :(Collections)^' £, J A ?^' *S* 

4JVI oL ^g.Ai.i.üj djl_ul£i]l oL ^Vill lijUäj lilli djlblüll dllä^Laxs j)AdaJJ 

.dllc-j-a-y-allj 

Ljli^abU (jj*^ jI^c. 1 4jL t—s j*jj : (Operator overloading) ü\jl\ JaaauII ♦> 

.<- Vu«-ilt dlljjlS £-a — ^^jlall jl + ^.a-vll (_J-alc- JlLa (J-aljC. -y~ni.il jj.a 1 iiLaj 

üj-) 4LA^ *jj-^j jä.' lJ] Cß^ ß ] :(Deep Copying) <j***ll ♦> 

.(^ jauiLall (jjl£ll jAi-auall (jjl^ll (jada djULuIl 4 larN ^ya 4_]l 

liiLial jjc. 1 frLiül Li£ ^Luiui ciiri. :(Custom exceptions) dLäl jj^VI ♦♦♦ 

-( _pal j )JC-'^l ^1 j^^Ha <_5^^ fljaajJol] 4 >>al djLa_jl*-a jj9j2j l_u 4 -yll 

;CjlP J)4^4^ 


Collections: 


4 ’iL 1 (JjVi,a frLij^ d-lläj'U.'i.all alAäJiml 4_iäi£i (_sljfLU (JjVI fr>]! (ja jjj.1^1 -yll ^3 ljj|^) 

^gA dll nlmll dllj ^aAlj ’ÖAj^C- 4 ul. M JaÜ d-)lij) l U.'-».all jl 4. W a <jill dlV j-viall ja t_ tl» liml 

ejäjaall (jl (-bu I1 ä (jl Iga-% jjj»‘i ja Ia«1*j jfLalü jl Lj'U.^all frLuüU liaä ^1a3 llAli 1 a> ~s l^J j! 

4-a^-aJ *- <1 u^ii frLaül (j-«s OOP 'bü^j I iiSdi /öjjjS 4^j^] a.Vs» a ^ u^'n« ^lSIjUjjj (_ 5 ^l 

dlL 4jj1t^>^\l jl 1 »\1 4_ajV ^»^äJLuü <_ 5 ^l a^Lidll rn/ 1'1 düÄjj 4jj1t.^ixa\l (j-ada ^)x-albtJI ’öjlj) 

/ö.vi» a JJC- j 4-laJj.aj 


1^1 (_^I 4 ftl-al 11 J l§jl djli_jSj-£i-a]l 4jjuü l^jj Ulaj List cs^ - (_L«£»aSI ^^3 Uäj*j LaS 

i—äLb-al IgjL UjLuj \gjlc. liä^jxj (_5^l ^jl^illj 4i ji-vll 13nua 4 ngMI 4-^1 -•>j dluul 
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jjll (jjbl (>1 < h'n (jjjAl^-bl ;JlJ&j 

























System.Collections.Generic ^Lakaä jaa^ sc j^ja l$i\ Generic Collections 

s-LajuiVl pL^aiS ^-xüjj Igil LaS non-Generic *—jVI l^äc. ali-iaJim (jill aiilc. ja>a\l Lai 
.1»-« £uljülj Cjü^Ll^aII jj-ajU^xä. lilLaj IgiL de. j a > a \ l oLa jxajjj System.Collections 

^lt~- jjlaü jl jSiajj CI '1 nMl ja A_2 >jL? A -n\I »a\ <Lalc. oj j>^ii <c. ja-vall aJalL-al aAäJimJ (2$ L ^3 
CjjJI cJLLä. ja ( _kjUä_j]l oCA ^gJ] pij 4-jClnC.^M alAä_jäa<aa]l £a AjjULallj ÄuäLCal i_SLÜäj 

o jAa]' j_*aV' i_ya*-> s-IaujVI a-Lcaä j> uCsjj System. Collections eiaaAH ^Lcaä ja cjl^ljj 

.LCajS I 

Ä_ül£ial j_JJ AJäLCaL/Lj al)lij l U.^>a\' ^gi La£ (JJc ja <C. ja-Nall jj^alic- ^gjj (Jja<a_j]l I ii^a) 

dlml\ a"llc- ja-vall ja >.s-) ^_gJJ <_SLLläjä eLlaul ja yi.si\ i»\l ^gjj 

a_äLLaal a-Loüj I ii^aj Lajjj System.Airay £^>JI La£ A-imLmVI Ae.ja^-all a <lU^I ph-C~i.nl j e.Ha^a 
^gjc. jajCalü dua>j Ö"® *—iLLlS (j.oVi aljle._ja^-a a-Laül \ n^iai ^gJLilLj LJ A Äe. ja-^a 

C' i V'l ‘all oLa A_sL!iU AaasLi. a Vil lä j 

ajj *j j (^jJIj <-sLu-aV'j cjl^=Jj]l ja ccc- ^git System. Collections *lakiä lsJ^. 

.A-lm LuiV 1 Äe. ja-Nall i_äjUä j 


:System.Collections *Lcaä j£\ a-äLu-a^l ^a! jej gJLill 


uLäjll 

4 1Ü1 

p^aJl ojjäua ÄjjL.aa a-Laül ja j£al) IList 4-£A.I_yll l—äL-all IjlA Cll^p 

AiUCa'ilj i- awU CjLüLS-al ^gjl AiLCa^L (a iLalii'j 

ArrayList 

pjü l^&Li.jl (je. CllLiJI j-a AjjL^ixa \ pS^’J! j^ 1 Vh^' i au^<il ILa 

Ajüalall A-alJLl 0 j TfUC Ajüaiall A-alJLs 1 A^ukll <J!LaJ tllü. Ajilala 

False 

BitArray 

j±Ll£ ju AjjlLalLi <■ Vn^ill ILa pjäj 

Comparer 

alllc-j-a^-ail Ajjä ^aLIaj LjCj jj (^gjoiLoji Jja-a a tu/i _jA j 

CollectionBase 

1 g Lh < l^Jl jLoü A L.ü^^'1 ^jjLäJ! ja Äc. j-ai-a AjLi a Ln^ll ILa a_ä^)*_i 

Hashtable 

(_Jjl _jA jaiialdl (Jji IjlLa t _ 5 lc- J-aaJj ^)_jjlla]l pjuiL i_ä^)*J i_äi*aall ILa 

(jy?- J^' 

Queue 

aJcS/Ij ^jjläall c-Lli Äf^. ja-», all jj,^il \o ( lij jL *• Vn^all ILa 

SortedList 

yi.sTi\x \l _jA (_g^ jA2wL?I y>.d\x \\ ji ^1 jjjÜall (_<ii/i A_LaLl i _q u«-ilt ILa 

C5^ JJ^' 

Stack 


:System.Collections l$jjl=u g^ll eLl^Jjll ^a! jej gJLill Jjc^Jlj 


ÜUdjl) 


^cjoÜ ÄujlSalj Äe. ja-vall ^gi y*.si\ ’l» \1 CCc- Cl^jj ja LijSajj 

_AjJx- Aj_jäa<aa (_gjj 

ICollection 
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yjj EjjlLall (j-a 1 Tl^-al 

IComparer 

ody -a 4 iyl~is.a EaaS ^)JC 4_iöVUI ^)j-aljc. ^1 (Jjj-a^ll 1 n^<a‘l 

ß La£> <aüVUI ^yajJa (JjE ^ AVn«l Aj^-a ^_ya VAj 

4 vd'aMI l" 1 ä jq . 

IDictionary 

.Cillc- j.ay.all ( ß ji^alixll (JVtä. jjj-all ÄjjlS^al oÄA ^}SjJ 

IEnumerable 

4c- j-ay-all J-aJ*j-iJ jljSü ^aC-Aj 

IEnumerator 

oÄä ^^Ij ElilS-aJ (j^adalü 1 1» 11 ^_ya 4^jV ßßj 

^jljL 4 3-in ^ya 4 l'll^-aj ^1 4iLjaVtj jj^aliatll 

IList 

_4 )yl~iE Eaj3 jjc 4c- j-ay xall jja^alic AA*J 

IDictionaryEnumerator 


j IEnumerablej ICollectionj IList System.Collections jjjj 

V Igji V] Cillij'U.ni.al' {^gk aß jia 4iiVliill i"il g yl jll £>ÄA lg ■<>.Vq~^ (_5^1 e_äjUä_j]l ^ j-ay j_jV ^ßa\j 

.elulj y ) jj-aljaJI 4_süV (JlLaj Igji ^1 4iLkiaVl-J IList 4g^l_jil Ea-JütLal! L)!J>a]I 2)-a 1 ) ^C-Aj 


• m £i\j& J)4^4ti a\^M 4| 


Using Collections: 

System.Collections.ArrayList ^ <‘u^l l ßc. System.Collections ls ß=^. 

;LäL^! i—iuLläj ßc. (j jlsu 4il VI IEnumerablej ICollectionj IList ßi -j> ßj 
Jliall 0 ! ojjüL« >ylj tUiüi ,j-a 1 Vi^xaj 1 . Vu^ill 1^3 System.Array *• ,*-« 4j jE-alU 

,ilAcj,ay,all 4iiu£ lil ißp. ^lüll (ji.iAill tilill El jj^VI ^>g ql Äij^jia <_Eiasi 


;L».iäj jj£VI Cj[£-j a-v a \\ JjlLa CAk Jja JjjjJsj 

.ConsoleCollections Console <jASaj ^ -\ 

liiEj Animal.es Cß^ ß £j^iall Jl Animal Ijja». Ul^> lA^\ _2 

.AC-Lm>a]l y-lL*_all 

ics^ä Animal.es ^-*1A\ ß * j4^' -3 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 

namespace ConsoleCollections 

{ 

public abstnact dass Animal 
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jjii (»tuiÄ 


















{ 


pnotected stning name; 
public stning Name 
{ 

get 

{ 

netunn name; 

} 

set 

{ 

name = value; 

} 

} 

public Animal () 

{ 

name = "The animal with no name"; 

} 

public Animal (stning newName) 

{ 

name = newName; 

} 

public void Feed() 

{ 

Console .WniteLine( "{0} has been fed.", name); 

} 

} 

public dass Cow:Animal 

{ 

public void Milk() 

{ 

Console .WniteLine( "{0} has been milked."., name); 

} 

public Cow (stning newName):base(newName ) 

{ 

} 

} 

public dass Chicken : Animal 

{ 

public void LayEgg() 

{ 

Console .WniteLine( "{0} has laid an egg. name); 

} 

public Chicken (stning newName):base(newName ) 

{ 

} 

} 

} 

:yr^ ^ Program.es ^ sjidJI Jac -4 

using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
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using System.Threading.Tasks; 
using System.Collections; 

namespace ConsoleCollections 

{ 

dass Program 

{ 

static void Main(string[] args) 

{ 

Console .WriteLine( "Creat an Array type collection of" + 
"Animal objects and use it:"); 

Animal[] animalArray = new Animal[2]; 

Cow myCow = new Cow("Deirdre"); 
animalArray[0] = myCow; 
animalArray[1] = new Chicken("Ken"); 
foreach (Animal myAnimal in animalArray ) 

{ 

Console. WriteLine( "New {0} object added to Array" + 
"collection,Name={l}" ,myAnimal .ToString (), 
myAnimal .Name ); 

} 

Console .WriteLine( "Array collection contains {0} objects>", 
animalArray.Length); 
animalArray[0].Feed(); 

( (Chicken) animalArray[1]).LayEgg(); 

Console .WriteLine(); 

Console .WriteLine( "Create an ArrayList type collection"+ 

"of Animal object and use it:"); 

ArrayList animalArrayList = new ArrayList(); 

Cow myCowl = new Cow("Hayley"); 
animalArrayList.Add(myCowl); 
animalArrayList.Add (new Chicken ("Roy") ); 
foreach (Animal myAnimal in animalArrayList ) 

{ 

Console. WriteLine( "New {0} object added to ArrayList" + 
"collection,Name={l}", 
myAnimal.ToString(), myAnimal.Name); 

} 

Console .WriteLine( "ArrayList collection contains {0}" + 
"objects.", animalArrayList.Count); 

( (Animal) animalArrayList[0]).Feed(); 

( (Chicken) animalArrayList[1]).LayEgg(); 

Console .WriteLine(); 

Console .WriteLine( "Additional manipulation of ArrayList:" ); 
animalArrayList.RemoveAt(0); 

( (Animal )animalArrayList[0]).Feed(); 
animalArrayList.AddRange(animalArray); 

( (Chicken) animalArrayList[2]).LayEgg(); 

Console .WriteLine( "The animal called {0} is at index {1}.", 
myCow .Name ,animalArrayList .IndexOf (myCow )); 
myCow.Name = "Danice"; 

Console .WriteLine( "The animal is now called {0}.", 

( (Animal )animalArrayList[1]).Name); 

Console .ReadLine(); 
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(»LuiÄ (jjjJüfra.il 




} 


} 


} 


.F5 iij -5 


fl I 6 !///D!/*_JjLulJ {_pjJ mIi5/C# 0 UJI CjJ^JI ^JjlaLo/gjllll cj-XJI » 1 111 /1 öl yvJ 


Creat an Array type collection ofAnimal objects and useit: 

Heu ConsoleCollections.Cou object added to Arraycollection,Name=Deirdre 
Tteu ConsoleCollections.Chicken object added to Arraycollection,Name=Ken 
■Array Collection contains 2 objects> 

■De irdre bas been fed. 

■Ken bas laid an egg. 

BCreate an ArrayList type collectionof Animal object and use it: 

Heu ConsoleCollections.Cou object added to ArrayListcollection,Name=Hayley 
Heu ConsoleCollections.Chicken object added to ArrayListcollection,Name=Roy 
HArrayList Collection contains 2objects. 

■Hayley has been fed. 

Roy has laid an egg. 

Hfldditional manipulation of ArrayList: 

JRoy has been fed. 

■Ken has laid an egg. 

Ihe animal called Deirdre is at index 1. 

[The animal is nou called Janice. 



(4-1) Jiill 




How To Work: 

ls' System.Array *- mmi ^lAäJLmlj ^jVI CjUjISJI j* j-nc.eimu (JliLall Iäa ^ Um aa] 
diÄ System.Collections.ArrayList ^ ‘ » 'nm i ajjIjIIj käjL^a 

Animal ^1 Animal Firnis j* k^iV 

ojj 1 \aa -aJuj cAimiS tUiji 1 jj£>aj V (JUlljj Aj^-a i. <1 u^i ja Animal *• mmi jl Animal.es *- <mi 

COW j^ j.a’N.all j^uAa ji/il ic. LiiaI jj5L) jl jS<al (JlSV 1 4jAAaj ^IaVuuIj jSlj 

.Animal j* läli^ai Ujm&WChicken j 


Program.es Main() cA eküL li«a 

jS^aj liA LaAVn«.a\l Cl)LiLa*JI alä *a (jl La^jLijlS^lj I ■ag'il'U.o (jAsl^ptiuiV (jjjc-j.a-N.a\l jjjlA 4 ■%II x a 

U^ia <_£i j' (> jl' ArrayList Array <&>a?~a cs' jii&j-a*m' VIS VuiAi 

jxa elll.c.1^-alAÜjjl jS^J ^^ill CllLlLaxJI (j>a *) tilliA jl V) mm fUU 4ilü^ 

Jaiä ArrayList 

. j-iic. j.a>.all ^yllillj ojqn«ll jjllii (jjJC-jxa-Nxall tllS ^ kgjimmi dllAa*]l (JjLiiil 
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(ja jA-aL Clülli } TSjSjaüLil A ng~i liilc. A vylaMl diljj'U.-a.aW A u»ill a 3 ;Tc- j.a-v.all a-LLjl 3/jl 
bslLakj jl! <JjuiUa]l 4jt_u*all ^IaÜjAj animalArray ^*wL T3jLj-i.a ^IaVuuL LÜÄj llaS AÜj Ig-al 


AaLuil 


;j_jjixsLäJSI J.->qll ^3 


Animal[] animalArray = new Animal[2]; 

1 n^-aj IÄ1 lg Tn gl a-Lil IgJ AjAaii Jl ^LaL ^ ArrayList *• Vu«*ill (ja Cillc. j.a>.a\\ 4-iuä3L La! 

: Ji La£ TI jg^ü animalArrayList -> ^ JJ J Jl! j T& «.LLI 

ArrayList animalArrayList = new ArrayList(); 

^agLall fJ L ArrayList Jl l>® *—■itc.j-a>.a ^LJ aäc. l.ag.alAVn«l 1 ilLaj a-Lb 1 -%gLa lJLaj 

jiLal Jj£ lg äjoij Al^Jl Tc. j.a-v.a\l AjAdii lillÄj oAjaJI Tc. j.a-v.all Jl 13tma oAj^.jja Tc. j.a-N.a ^julL (J JM 
jiLal Jj jjj-al) jlC. !■>.'! dllÄj Tc- j.a-v.a\l Ajtjui AjAsLj ^»Jj _jg3 f.lil!l ^rg La Lalj a-Lull ^rg L <J 

lg i.a>>>Vi j\ (j£uaj (Jl! ^-gal.i*..U (JjVl AA*J! AA^j Liiia. iuf jil! (ja LajS (je- a Jac. Ajt-uJIj dllÄ (JiLaj 
jjjj (Ja 1 nl'iVi A-ägäll aÄA AÄc.l_Aa-a Jim Clua«. AAjiaJI AjtjuJL Cluj AaJI aÄA jjl AiLJJI ^3 Ae. ja-naII 

.“tAlä]! aÄA Tc- ja-naII J> ^)maL*J! AAc- 

jl Animal p J ö* ci>Lul£ Jl! dilijL^All Ja 4j»-vjjall Jjj/I di!Ä dlijLj-iAll -dj J 

(_JL,Aa ^lAäliml (ja JL'n (_J]j IgjjWn« (Jl! jA-albd! A ng~i (J*j 3/ Animal ^ jl! j)A ^ Tuma dil nl£. 
(J*J La-a LäijI (_)L.Aa]I IÄA ^Jgj (jl Lnlc. TSjAj^ia]! (J (TSjA^a-all (J j>.*-i\x 11 £-daj (jliLa _jA JäwA-a]!^ 
;T3j3>^»<a\! ^ j/LtS \ji.*-i ic. (JlLaj dllÄj < 4 ]! 1 l una A ng a C il TIS aLLuj) lijic- (jl 


Cow myCow = new Cow("Deirdre'j; 
animalArray[0] = myCow; 
animalArray[1] = new Chicken("Ken'j; 


niy(^OW ^Aj-läJjm-a Aj^j-a (_ß£ aILuAj C5 -Ij'^ 1 LiA (jAiaj^jiaj T3j3t^->xa\l ^ A1 iUj 1£1I LiaS AaI 

j& La (_ 3 jä]l (j! ojjujL-a La 1 Vill -n ^ Chicken (jLLall <■ Vu^»ll ja j «—öL-LS! (ja jßS* aILuiL TlLIIj 
(bj ^jTill läikj? A-aliLiLuij? TSjAi-a-all ^ oLaLui! (_5ÄJ! (jjl£ll Lt^j-a LI Lljjj ^jS/I TIL^JI (jl 

(_^l Tcjli jx^> Lc. j/j ILxJi-a öAj^.j-a jj-alit TjI L3La c"ui.nl3 ArrayList dalc-j^>xal 4-iuülL Lai 

djlLlS aILuiI 1 T^.aj V Aji IÄAj djlij3t^xall ^ LaS (_lk!A-a l3La a^jj V ^LilLj Null CjLjIS 

lUä (ja ^Ajj Llil3_jäi-äa-all £a LÜÄj ^_jSj LaS TIaVI ^IaLILuiL Aillc-jxa-Nxall (j-ada aAAa-a ^äl_^ Jj oAiA^ 

; Jj LaS "ÖAjA^ ja^aLc. TsLAaV Add() grg lall ^AäLmj liili 

Cow myCowl = new Cow("Hayley"); 
animalArrayList.Add(myCowl); 
animalArrayList.Add (new Chicken ("Roy ") ); 

LaojI La 1 üiLaj Ajli diliji^iLlj ArrayList LjIc. j-a>-a j±i j^IlLI ajuj^> J <—sjLL.j/l je. 1aj*jj 

_djli_jAj-a-a]l jj LaS Igjjj 13 nu.a oA_j^j-a jl oAiA^ c" il i)L£ TsLAal 
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jjll 03^11 ^lua (jjjA.ig.All lAlAtj 



























4 ^LVniAj 1 gJlAjluilj jj^aLudl oÄA jjLaL Äj-Üc. 1 üLoj 


o.Agj jx-aLut]! 4iLÄalj IxoS jLaj 

ii q j<a, 4^a.'|4>~ni.ij La] 4 a>1 L^ 


animalArrayList[0]=new Cow( "Alma"); 


. I j 1 llnlaj a jLkü iLUÄj ^<Lj ß 1 ii£] 

ji<aljc. je- jjjjoi] Foreach AjilaJI ^»lAkLuil 4uäi£ l. illSll (Jj^l e jall j-a (jjuslkJI cJj-aä]l ^3 Liilj AÜ 
< 3 _i. 1 j]lj Ajj-a System.Array *• Vu^iH jl jliic-L La 4jxjL]b jS-o-a blb jl Aijix^aLSI 

J^Lk jjjaJI (> LüIoj GetEnumerator() > j jll Aa ^ j]l jgabi 3 IEnumerable 

4jU£j liA lii jüjui lloS Lu! j£l (_)j.u-iq~u blL Jjlilj cbjjui 4i_jäxx2ua]l jä jjj-iI 1*11 

;4 qAH oÄa ^IaVuuL Animal je d>La_jl*-a 


foreach (Animal myAnimal in animalArray ) 

{ 

Console .WriteLine( "New {0} object added to Array" + 
"collection J Name={l}" ^myAnimal .ToString (), 
myAnimal .Name ); 

} 

foreach aILj ^Aikbu jl Uil^j JlLLj IEnumerable <$-?■'jL? - j> ArrayList ^ L^l lj 

|4jA]VsMI Cllli jUxa-o]! £-a 1 g joiaj ^^A 4^aAkluoa]l 4» n.a\lj 

foreach (Animal myAnimal in animalArrayList ) 

{ 

Console .WriteLine( "New {0} object added to ArrayList" + 

"collection J Name={l}" J 

myAnimal.ToString(), myAnimal.Name); 

} 


;4.bhiii]l ^gic. lg ixu-o jjjxabaJl 4£-LiIaI 4jjq>.'->.a]] Length 4 UjaläJI lilli A*J ^AkÜmlui 

Console. WriteLine( "Array collection contains {0} objects>"., 
animalArray.Length); 

jx» Vaj Count 'Civ-aLkJl ^Aklmiui Lul Iac- Lua ArrayList Ae j-a>-a £-« Axmij jm^\ jj'Al liiS-ojj 

:ICollection <«-?■' ß\ ja *j?. Jiaj j tbli^ Length 

Console. WriteLine( "ArrayList collection contains {0}" + 

"objects." j animalArrayList.Count); 

jx» liLaj lil V) oLüLa ^ u^ii j] üMx a Clllc- jjOSjx» ji 4 Ln«; ClülS t -\jjji Clllc-j^-voll jl 

(jstj Iäa j Strongly typed A-ab »jj^i 4 q'u^x> eiilijqt^^U jl Igu jbu jill i»\l ^gjj (J_^aj]l 

pLkaC-1 (_gjj (J_^xx3^]l 1 Vl^xai 4_jl ^ 1 » 1 1ÄAj Igu jiaj ji]l ^"1 jlVI jäübja]l (Jjxxa_j]L Igjl 

l'öjjuiLia ojjxxso Ia jx-allc- 


animalArray[0].Feed(); 
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jjll (IhaII < ii -> (jjj.Cig.All ^lAtj 

























ja oAj jall ^cAllail c-Lc-aIuiI 1 V Alls ^lllUj Animal Aj-^all <■ Vu«-i\l ja La Aij'u.^all ji j) 

;CaSt *lAäÜmt 1 nie- jli lÄi o^jülia AÜaall <■ <1 u*-i^l 


( (Chicken )animalArray[l]). LayEgg(); 

Animal ^LiuL Lias a^j System.Object ^Lilü t> ^^ ArrayList <c- j] 

; jx.ol 1» II taj £^a CaSt cJft »«Ml y Aäliml Lilie- jl < __ s _iae_l IÄAj (JlSiNI klAA*j _jlC- Äc- ja^-all oAA ^gJI 

( (Animal) animalArrayList[0]).Feed(); 

( (Chicken) animalArrayList[1]). LayEggQ; 

clllc-ja^a ;üllc-ja^-all ja jjc-jj 1 g a.vi; Cl)Lljl£iaVI jV! LlijÄlaLi < __ s ^ LLäaj*iuil Ail 

System. ArrayList ^jL& j *4^^' ^ jä ^ail La ja j^. ^ JiLii ^1 j System. Array 
^jillj ArrayList eile.ojSjiall LI jall ja 1 >>»» j (juLill Iäa ja 4 (Li all ojL>«llj 

.AjaLaüI ciilijL^iall l^ia (_3_5jäjLi 

RemoveAt() j' Remove() ArrayList i> _>^Li*3! <iljl Liiaj Vjl 

a!'jLj jU^ial' ü'äa fjiL ArrayList ^ Lu^il l ai Ajjail IList a^'^' t> '* j^ öj^'j 

LaAäLuil Aäij Äc-ja-vall ja aLIa! LäSj jl II £ 2 ».ja ^gJc- AlaJcNL Äc-ja-vall ja j.l«->1 1 » II 

Name Aj^aaLJI a! jÄilj Cow dpLS AlljL Las ciua. aLIa aLxuiIjj j^i»\I aII jl ÄLjla Iäa LilliLa 

:Hayley kaiül ^ 


animalArrayList.RemoveAt(0); 


;^_ 5 il la£ lillÄj AjjiÜ ^jk*aixll <- VWi jl liifLaJj 


animalArrayList.Remove(myCowl ); 

Aj^ja jjLS ^)ic. Äc-ja-vall j>*Vi» II IÄA LLäai lül C n-v jjlSil Ia^I 1 il~\a l*^ja Lja! jl JäaN 

.LllÄj ^LÄÜ AiAi. jjLS c-Luül ja ^Aj I qn«a 
lia 3 (_^Äilj Chicken jlL£ jA Äc-ja^ail ^^3 ^qyixall j>,VmII jli jiiäJjla]l jxi I I LaAäÜuil «il jjjij 

LaS Feed() '^'l a»l ^c-l Ai.! a-lc-AiLaili 
(( Anima1 )animalArrayList[0]).Feed(); 

l^ia jji^aic. klljl Aic. C5 JL-a'^l (jjjü ^ cs lii ^ A3 AlTayList Ae- j -a > ^ ^ j.^ali»ll jl -IäsA 

(_5^)ii.'^l - .al in II Äj5wl jl jAjj^ji Äe-j)<i , v<i\l j^i 0 Ly^ ^j.^'tII Ailjj Aic- JÜLail jjj ■ a \»3 
l_1±uj (_Ji*-J IÄA j i äjW^H i» \l je. ^üliil jläil ^3j-ail a-j-ai liUÄj A^jL)ÜI ja Ia^.Ij 1*3 ja A A'iall 
C5 laa'vi JJaJI ji ja jil C5 lc- 0 ^IaVuhIj (jjluiil Ö^jiliäil jkmi ^ Chicken jiLS ^gJI Llj^aj 

klliiSj LiaS lÄj (jäaljic-l (^g-aj allm ^yiaiLlj Q jÄ i» \l (■ VWl jl jj3 liliÄj 1 jA jjlSil lA^J 

\ jjLmil jLiail ja ^Ai ÄaiLiilS ejäjaü 


( (Animal )animalArrayList[1]).Feed(); 
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jjl cHAII j»la»Ä (jjj.l.i^.aj| ;jIac-) 
















ArrayList dAc. ja»^» aJjVi (J& jUjcVI jb^Vl <> iß JÜoIaI] jjc. ja» 4 il ^^jxj 1 ja jl 

j^jjjui IJA (jli A&ja-ydl ja» j^dUxil - °w C^IAaxj ^jAj djidj JLül£ |jli j^aU*j| ^1) J^aajü 
ui JäIuj l1ü£ ) j) V| Lgdjj jjxj (j\\ £-Jalü jJjuai j jllj Ac jaxaII (ß j^düsil (däijai jjjAj ^1) Lola. 

.jaaaüxAJ A^IJI JjUiaC- 4jj düA jj£j jJ jjjjc- 4C- ja»i_aJl ja» La jl ja-ajJl 


^IjdLuAj liüjj 4x- j,a-vdl ^gj] ojdj 4*3J oJjJc- jaaalie- AilaJal ja» AlTciyList dllc- j-a^-a LufLaJj 

<äjLaxdl jli ^Liibj ICollection V?»'^j>> ls' j^idl '-^ <-)dd AddRange() j^idl 

;^j-a]l Ij$J Ijlaljb (Jii-aj jl jS-aj liim-a lALiLaü! ^gdl animalArray 4jjdädl 

animalArrayList.AddRange(animalArray); 

animalArray d^a^adi j,a.>» sj jdi j..^>Li»Ji ^ ia»-v AiLjaL ^Ls idl Ija jl ja» j^-aiiä j 
l 5 dlj 4^j-a^-all LdUill j> *Vml l Jl Jj-ojJl iLli animalArrayT.ist 4&>a^dl J] 

: animalArray AijL-=d' t> Jdi j^udl J) Uj jL 

( (Chicken) animalArrayList[2]).LayEggQ; 

;<Üa^La 


4£.J) animalArray ‘täjiLuaad! ja» jalUi jjaaUj Ua Jj Uäl 
Chicken 0 ^ jaJU Jl SjLiiU £*ja» *idul je. SjLc. Ua U»j*j U Uil j animalArrayList 
ß\ jjy animalArrayList Aej^-dl ja» dlUll ^>*-aU*_Si ji J*j Ija 4iJ*aadl <ü jju j ill 

.animalArray AiJ^adl ja» Jliül jaoäxI] aJ jjdu jdl jildl jdj 


^^lall Ija LuIj ArrayList ^ d . ,d l I^&jj djl$J j jl ja» «. j*. AddRange() ^d' Jdy ^ 

Ij-Ilc- ja»-Na» '_äl u-Q V j (j<-».avvaa djaai JjJ^j 4ojl-Lal 4 q iA ja^jaJLuüj JaSä AlTäyList 1 _ iLaiW 4 

j^-idl JiLa ^»LajA!)U JJJ- 4 ^Ali-a ^^3 i_oL-dl IJA J j'i**. 1 LiJ 4-aJal) La-a ^)jSI 

^t^d ^Ali-a tdliA j 4c- j^a-sUl ja ^Jaj-a (Jj\ ^^Jl U)1 VilSil ja» 43 AiUäaV dJ j j InS6rtRangC() 

.1 g jjjjj ojlc-j j J^aUdl jjd (J ji.1 


^agjdl ^IjäLLuilaS 4ju»ij jjldl oJjJc- liid jj^-J ji j^-*j 4i( Aii'A ^gjj J_j*j lüli IjjäJj 

jil£ ja j myCow j^' ü' lSj^ ü' dday V IList V?.ljil ja L j?. JUj jdlj IndexOf() 
4c-j-a^dl ja» l«.ja. JiLoj ?r u^ii animalArray 4ijia^idi 4i3l ->»i uu~i ^L^ii 
•4c. J)^-Naa\l ^ jjl£ll JJj jU>j) Ujajl lüiau Lulj L_aaacs. j animal ArrayList 


Console .WriteLine( "The animal called {0} is at index {1}."^ 
myCow .Name ^animalArrayList .IndexOf (myCow )); 
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jjll j»Lu»Ä (jalJj^aLl ;J|JC.) 















(jiajC- aJ jyaj ^»'nja ^jic. jpl41l ^»jjjI jljä'n jjLajAJ (jjLmll jl-imll jjJjlUll jjJjlajuill jjlä UllÄl aIaIaISj 

;Äc- ja-vaII (jjl 411 £a.jA (Jlilä. (_j-o AjlLaJl ^juAI 


myCow.Name = "Danice"; 

Console .WriteLine( "The animal is now called {0}."., 
(( Animal )animalArrayList[1]).Name); 




ljI& uijjxj 


Defining Collections: 

(jVI *1113jll (jUi Aal üaAala Ul ja clllc- ja-va <—älL-a! ^lAäUuiU U ^liall 1 ü£aj La jlil lillj Aal 

Luc. ja>a <■ Vu^ AjjjU jA UllÄj ^UaII Jjjlall Aa.1 {jC. Lu U^aLiJl Lille- ja-na aLuül 1 n^Aj <- U£ 

Ul 4AA ja Äiüjlail oÄA ji V) UjAj ^cAUaII oÄA ojAUoi ULi£üj Äc- ja-naII 4 -nII x a! UjjjaAall ^lAUaIIj 
i—äL-all (JlLa <- Vu«-i j)A Uic- ja-na JjlalAül Ullil (JjAj UäSiAJj ^aUaII jÄa*u £a IAa, oAa*-a jj£j AS j 

1 ^-a.LUJ ^ill CjlAjjjall jäjj Iaj^a laUa Jlaj ^Ällj System.Collections.CollectionBase 

.Lclla (JjaäaäSn jl l-vll tdlÄj Cillc. ja-vaII A -nII» a! 


fAaj ul VI IListj ICollection j IEnumerable LjI^IjIU aj Ja CollectionBase ^ <‘u^l l jl 
RemoveAtQ j ?g ul lj ClearQ gg ul l J4» eül 3 -a.ljll ®Ä& aldac-V ujILaII UajLoiV' ojiiull 
^4*^' 49 JPII jrUaü Lüli ^LilUj ICollection Va-Iji! Count u^^'j IList P^ljil 

^Ulc- ja-va! (jjU.1 <—äjUäj jj3jj UAji lÄj UuiajU (jjäwVI 


Jl Jja^jII jA Lü£aj (j jij A -v A (jjliA<alu CollectionBase ■- u^l l jäjj ULk. jjaV' IuaU Jll 
J] (JjaasjII (ja 1 n^Ui (^plllj List Uu-aLiJl aAäUmj jl 1 11 * 4 ) Ac. ja\a!1 jaia 4 jj-y a11 i" il nlflll 
JuäaJ ^ auIaaI I ArrayList <J4 j Jll j InnerList 4^^' j' IList J jA jA<aU*Jl 

^ JiaI 1» 11 

1 UajLujVI aUilüVl 1 _Uj*j 1 Vi^a) (JUaII (J Al ■ a 

;la^'i Cili)j*All oÄA ojajU (JjUij ( _ 5 JLi LaS 


4^ Animal ^ t> caUiU 1 üaJ u 


public dass Animais:CollectionBase 

{ 

public void Add(Animal newAnimal) 

{ 

List.Add(newAnimal); 

} 

public void Remove(Animal oldAnimal) 

{ 

List .Remove(oldAnimal); 

} 

public Animais () 

{ 

} 
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jjll LhaII j»Lma 















} 


(Jjäii ajjj-aj Remove()j Add() üj>£ i-dl a jiiL ajL&j Ua l_Laä jal 

lUsj IList <«-*.'öy^-^' Remove()j Add() ü j>$ ^ ü ^ v A) ^ j Animais 
tjAju lilBj Animais c> ^ULa ^'jj> j' Animais t> CjUj 1£]I ^ jULLd! 

.^jj d' c> ls' jl öl«j c/ü'j lixuLä alijl j ArrayList ■- Vu^ » \ l 

I v^ o j j £-* ld=J foreach äaÜ=JI ^'.läCLuil <_ya CollectionBase <- Vu^l l LuSLaj 

;<_ 5 L La£ ajiyuj A_jU£ Jlldl (Jjjjoi ^jlc. 

Console.WriteLine("Using custom collection dass Animais:"); 

Animais animalCollection = new Animals(); 
animalCollection.Add (new Cow( "Sarah") ); 
foreach (Animal myAnimal in animalCollection ) 

{ 

Console .WriteLine( "New {0} object added to custom collection" + 
"Name={l}", myAnimal.ToString(), myAnimal.Name); 

} 


La£ a^jSLlCü AjLiS (JliLal! (Jjiai cs^ - 1 V^-aj V 

animalCollection[0].Feed(); 

La aAäHmj (j! t- 1 -n 1 c*l]i (_ya (jSLalü i _ s ^j l^lLI ^)JC- ^)*-£sli*JI (Jjj-a_j]l 1 liS^aJ ^ 4jl tilSi L_lXuillj 

.(indexers )^ 

•diLujj^-LaJl 


Indexers: 


Ac.j.a’N.all jjk-aLic- jj9jlil i iL-aall l^JiäLkial \ Vl^.a) S (_j-a A u^-ilä. (jjj^^Lal! JlLaJ 

(_ya A uA -vll 1 n^.a '1 AiAaJI ^gi Ci)lij l U,-i.aS' ^3 c 1 j)1 * A* AjLLa _S^ >t j 

(JJ.1 (jAiia oLäa-a cllIjiLaljL al-läHml 11 'i^-ai 4jl jLlic-lj illlij l.liSiM aj i»Sl ^glj 

A_LaSj <LajS |al.läliml (jlä CiAij t U.'->.aSl ^a 1 LaSj Ajjj ^gJiil ÄÜj^jlallj Äc. j,a-N.aSl ^j^üaJI 

.CllLui^Juall £-l^ji JLluüI jA Äc. j.a'N.aSI ^3 ji/it»Sl 

L^L Animal Animais J] <_>«j^ia Aildal liilaj 


public dass Animais : CollectionBase 

{ 

public Animal this[int animallndex] 

{ 

get 

{ 

return ( Animal) List[animallndex]; 

} 
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set 

{ 

List[animallndex] = value; 

} 

} 

} 


(jj 4 's 4j! JlLa lilli I.ÜC. Laj3j "[]" jILal^lj this 4 <aK\l liA 1 LaAäiiml 

(_j-aj-ia jlLaljLlJ Ic-^xLa (_jjlü]l ^uml alAäÜmlj (jjj^Lall (_)..Vn« LüL? lilLj 4 i*<jlii.a 4» oÄä 

.MyAnimals[0] ^ "[]" öh 

U jä jj !^jS\ IList 4 _Ljjui!_jj List ^ uALdl ^glc- Lai^j^jLa S^Liäi]! oÄa .aAäÜmj 
;Lu& ^ill CollectionBase J* ArrayList 

return (Animal)List [animallndex]; 

u) System.Object IList.List ü' jW^W ^ s-l^* 

-lic. 4_jic. (_Lsü_Lui (_5Ä]I jj]l jA Ij^JS (jjj^^Lai] 1 _liA 4_ic- o_jü (_jl L-la^j La 

LaS o^jilAü 4jLiS 1 liLaJ 4jl j IÄA (jj^j^Jua]! IÄA ^lAäÜmlj La j..Vic- 

animalCollection[0].Feed(); 


:c> Vaj 


(( Anima l)animalCollection[0]). Feed(); 

:Animals Jja jaakj 

.ConsoleCollectionAnimals Console ^ -1 

Add jjä.1 t>j Solution Explorer J-M cA t jj^' üV^' *j^' j ji -2 

_4jAuiLa]l 4^jli]l Add Existing Item <2i 



# 

& 

Scopeto This 

New Solution Explorer View 

Show on Code Map 


□ 

New Item... 

Ctrl+Shift+A 


Add 

► 

+ a 

Existing Item... 

Shift+Alt+A 

ä 

Manage NuGet Packages... 


■ 

New Folder 


0 

Set as StartUp Project 



Reference... 



Debug 

► 


Service Reference... 



Source Control 

► 

H 

Windows Form... 


<& 

Cut 

Ctrl+X 

D 

User Control... 



Paste 

Ctrl+V 

C 

Component... 


X 

Remove 

Del 

V 

Class... 


fci 

Rename 




Unload Project 



(4-2) J^]' 
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:Addjj Jt- jii' £ ConsoleCollections £ jj^ i> Animal.cs -3 



(4-3) Jiül 

^gic. Animal.cs *- ’d * ! ' ^ «.LuAn c_Lj*j Jac. -4 

namespace ConsoleCollectionAnimals 

{ 

i_iL-all IÄA -läiaJ (j-«J Animals *■ ^ U« - An Aildal ^Ia^jLuAj IajA^. \ S u«-» c_LCbi -5 

.Animals.es Cy^ 3 
lisk Animals.es sjiA Jac -6 

public dass Animals : CollectionBase 

{ 

public void Add(Animal newAnimal) 

{ 

List.Add(newAnimal); 

} 

public void Remove(Animal oldAnimal) 

{ 

List .Remove(oldAnimal); 

} 

public Animals() 

{ 

} 

public Animal this[int animallndex] 

{ 

get 

{ 

return (Animal)List[animalIndex]; 

} 
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set 

{ 

List[animallndex] = value; 

} 

} 

} 


:c sk ^ Program.es sjä^ Jac. -7 


dass Program 

{ 

static void Main( string[ ] args) 

{ 

Animais animalcollection = new Animals(); 
animalcollection.Add (new Cow( "Dack") ); 
animalcollection.Add (new Chic ken( "Vera") ); 
foreach (Animal myAnimal in animalcollection ) 
{ 

myAnimal.Feed(); 

} 

Console .ReadLine(); 

} 

} 


l'ö^ajdSl Üi -g 


file:///D:/<_>jLui) ja c^xll gjjLiLo/yülDI i_>tliJI/<_ßl lSo uvj 


n 


X 


ack 

bas 

been 

fed. 


era 

bas 

been 

fed. 

1 


( 4 . 4 ) Jldl 


; J^aül 


How To Work: 

AnimalS CP® ÄX. j,a-y,a £.LdüV LL-bjaj JIIaII IÄA 

lal l Iäa ja Aüdu» jl Animal Cy* eiiUllS VI (jl (jfLaj V j 

ß t>j animalcollection JAnimais j^a ja Ua Main() 

i Vn^»\ l (_>« Äü^La l^ji ^ j (Chicken <• Vn^l l ja cow <• Vu - ^l l ja <jjl£) ,jjj ^ic - käUialj 
j cow jj Feed() 5$^' foreach <aL=w cdld a*j Animais 

.Animal ® Chicken 
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:IDictionary £A&ja***1\ 


Keyed Collections and IDictionary: 

IDictionary <£=>■'^j Vi Ullaüluilj <3^ IList jß <j j=d <«-?■'j li&^j 

liülai 0.1] jä 4_j-a3j 4 ai 3 4 liml^J 4c. j.a-y.a\l jA*la ~ut \l 4 joi j/i 1 iiS-ali IList 4 g djl' jl Lili j Aä] 

(JSulIöj 4da^)*-a 4c. j,a-v.all j-a.-o (4 ÜaI) <j' ^ index JjLH 

t— iu«\l lAgJ 4ljg joü 41Ja j/a 4c. j.a-v.all j/uia ^M (Jj^a^ll j^ j^i.aYi jl Ä-lAic- ^)a~u.i.u> 

^Jä j/a 4c. j.a-y.a\l lyAt-j-t j^aliadl Jj^aj]! j^ 1 ü£>aJ (^Illj IDictionary 4^-^ljll ClA-vj 

_^La 4 ] t /ii 4i,,l,uS lgj3 yj^xic- <_]£] !-■»*< o.!)^ 4_ia.liLa 

^liLall (JlLaJ iyAj^a ^»AÜoiaSI jLaljlJI jl V] ' ■ ^jl (J^lä. j^ tillÄ (jj'Ai 1 n^-al 

ja jLaljlj yt.s*\x II c£UÄ (JjL alAäJiuil A^)^-a (j-a VAJ cdlÄj 4c. ja\all jAvia A_j^_ja]I Jail^jAll 

.int 

4g_^lj]l_j Ajj!i]l ku,n~ll 4^al.'iVu«l 1 ü£a 1 (jjjLoil <. Vu .0 tilllA (jl® 4jui^)gq.all Cillc.j.a-v.all ^ LaSj 

jj^l^b Liaji Ajj* 1 Vu^l l Iäa jl DictionaryBase ■- Vu^l l jaj VI IDictionary 
,4c ij\ 4=JUJ ajumIJ^\ cAA£^,y\ jl jäjj jUÜIj ICollectionj IEnumerable 

-^jJ^ <j> Aua. CollectionBase ^ <‘u^U dCia DictionaryBase ^ Vu^l l 
l£ 1j Count j Clear() Cy-^ß j«i CollectionBase ■- Vu^l l ^ USä I^&aj ^1 

IList jl' Cy^ ^yy RemoveAt() 5 $^' ü' u) RemoveAt() V 

Jic. ^jivj IDictionary <$-?■' jl' jli Jjlidlj j£Jj 4 J& IDictionary <«-?■'jl' ls ^ j 

Clllc. j/i-v^ll t_a\ u^-il (jajJa L. u£i jl l_ l-yj ^^jll ^tAlLall A^l (J^aJ jillj RemOVe() '•all 

.DictionaryBase *- Vu^ill ^ßc. axu*j j^-j lg u«Vi dilcj^-v^ll <. äli^l 4^^4^11 

<- Vu^tiII jliliilj liaä uja. jjLuJI ^uikll Animais *- Vu^>\l je. IjIa^I 4JUII oj^u'dl l j±il 
Remove()j Add() ü J>g ^Sj DictionaryBase 1 Vu^l l j^ Animais 

;^g -vlls^ (jjj^)g^a Jl ^iLCa^lj 


public dass Animais:DictionaryBase 

{ 

public void Addl( string newIDjAnimal newAnimal) 

{ 

Dictionary.Add(newIDj newAnimal); 

} 

public void Removel(string animallD) 

{ 

Dictionary.Remove(animallD); 

} 

public Animais () 

{ 
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} 

public Animal this[string animallD] 

{ 

get 

{ 

return (Animal)Dictionary[animalID]; 

} 

set 

{ 

Dictionary[animallD] = value; 

} 

} 

} 


J-Aii c ciijj JjVi j! (jjLuJI Animais ^ ^ JULI Animais *- ' < » L^>\ i ÄjjlLaj 

jaUJI jl Q* j. Jl J& j DictionaryBase c Vu^\ I jJVI Ljjj Uiu CollectionBase 
f.Uiac.lj (JjVl Animals *- f.Uiac.1 jjj ci>li!Äü.VI (jjuu <l3Ua (jl V] Jmij ^^a ^-slij 

: Animals <-ü^' 


JÜlij 'm \i ^LiLa jlLaJ (JjVi jjjLalJj Addl() Äc. j.a-y.a\i ^^aic. ÄäLubi ^c^_La AikLl • 

DictionaryBase (J-mVI <■ Vu^iH j.a>>»~ij Äc. j.a>.a\l Jj AlsUjaj Alj-aJl juVmli jilaj 
<J-^Äi c tusiW Igj AjjJI IDictionary a^JJ _J=»& jä _J“d' u! Dictionary 

.DictionaryBase 

Jini» \i ^UÄa (_JiLo-3 IAä.Ij t jLai Jj iij _j£ä RemOVe() Ä£. ja\all qm qjmdüC- Ali jj i.a Lai • 

A J^-aii A-aJi ji jj-ajalt Ali jj Jim Cn-\ Äc- jn-Nxaii qm jll.j q >. s\\x \i Jj-a qm Aj 

-( *jLlt iÄA jLal Jj QMjJa aAAa^ajl 

^LiLa jlLaJ String j M i 1 jLalJj Lmiji ^a-läjm j ^Ällj quq& q,a\i _jä jji.Vi jma*li • 

Casting j^-^Ü ^l.läjjjl 1 nie. ji lä-sV j Äc- ja\ali q>.stl\x \i jj ^lAäjmt qm VAj jjmai*li 

.Object £J (> ^ Dictionary jjd' ^ 

iul*j jill ciilc- jn>n\ij DictionaryBase <—iLmli Je. nai*j jill ciilc. jn>n\i jjj qL\ j J dliA 
£* foreach jj foreach aa^' ÄLJa J jaj CollectionBase c-iLmli Je. 

DictionaryEntry aJ' £ J j* eiiLLii, Ul a»j DictionaryBase j* ÄidLdl cdlL^J 
Animal ejlillS Je J j^-vW j System.Collections s-i-^Vi jj^ cdjdi £- J j>a j 
AjiJi oÄA J key Jma*li Ldaji LnSuaJj AdJi oÄA J Value A u^iläli ^AäÜmj ji L. I-Nj JuiSj 

_jjmai*li ^LiÄa ÄaiS J^ (Jjmaawl! 

:CollectionBase Ä&^aama j^lk. jj& jj^J' ® JJ <J) 


foreach (Animal myAnimal in animalcollection ) 
{ 

myAnimal.Feed(); 

} 
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LA äjk±u> 4jIA 1 nie- Dictionaryßase Cillc-j.a>.a £-a (j£lj Alll 4gjLA ajk±ui 4jIA (j£Aij ^^kl 

foreach (DictionaryEntry myEntry in animalcollection) 

{ 

((Animal)myEntry.Value).Feed(); 

} 

Cl ll qA (_j-ax.b ojCiLl/a o Animal _jAa\jiC- j AjLuill ! A jjAj 4iAaJI ^ (jA 4 - 4 !! (j- 4 

.L-llAll IA ^^3 iAIÄ Jjj-alij ^^3 CIl.W’i i A»<a _jjCa_j-a]l IA <j' VI foreach 

;uhl 1I| Jljj! ufllk^l 4 JjSH 
Upgrading CardLibrary partl: 

Alj CardLibrary L . m-lll l 3 jj *- -<l.‘u^al 4 ^jjcca «.LuijL (julA! (_L<A1I Llgi ^k liA Al 

(Jiiaj (_ 5 Ällj Deck •—ÄL-aJl (jJl käLcaVL s-iAj c_utl ^jj JAj ^ill Card *- VuAl ^1c. jiA 

1-lgJ ULLI Al Card C1 jLjI£ qa 4c- j.a>.a (JAj Deck *- Vn-all (jl (_£l ÄXal£ i_A*ill Jjljjl 4c-j-a>-a 

.LgJ (JjjIj V o j jn-ij 4-a^-all 4 Ln«; käjiLa-a (jia^jil! 

^uuAL 1 _älAsa^n 4_iiAa 4_iAt.ii'i Autj i_4jjAall aA ^^1) AiAaw i_t'u/i 49LCaL (Jj^täll IA ^^3 ^_jkj 1 _ Sjajj 

Card cjUllil d-a^xL« ktj-a^ JAj ^Ällj Cards AiAl ^alAI CardLibrary 1 

c d-all 4 LK1I ajilCill (_Laäll IA Ujnu lg ’ic- 1 V'i.Wl ^^lll dll j^Aiall ^_ 5 -lc- Jj-aaLuj lijli 4c-j.a-N.all oA 

.^Ull£ ^ Cards.es 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 
using System.Collections; 

namespace CandLibnanyl 

{ 

public dass Cards:CollectionBase 

{ 

public void Addl(Card newCard) 

{ 

List.Add(newCard); 

} 

public void Removel(Card oldCard) 

{ 

List.Remove(oldCard); 

} 

public Cards () 

{ 

} 
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public Card this[int cardlndex] 

{ 

get 

{ 

return (Card)List[cardIndex]; 

} 

set 

{ 

List[cardlndex] = value; 

} 

} 

public bool Containsl(Card card) 

{ 

return InnerList.Contains(card); 

} 

} 

} 


Ijialjb I ja bool *-*4* Containsl AiUäj 

1 A_ji fj] V qjISJI |4A dülS |j) Luä jftVilü ^ jSj j Card Ü* 4 

.V A ui a ljxI Ai jj ( jlC’ (j jÜäj L.n.Ut Jjljj! A^java dülS 13) L«jä iall IJA ^IJÜjI 


■al-läHuil ^ya *^Jj killi Ag. .all 


QA Deck.CS <—lillc. lillj A*J 

;4i_jSj-a«a]l 


using System; 

using System.Collections.Generic; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 

namespace CardLibraryl 

{ 

public dass Deck 

{ 

private Cards cards = new Cards(); 
public Deck () 

{ 

// Cards = new Card[52]; 
for (int suitVal=0;suitVal <4;suitVal ++) 

{ 

for (int rankVal=l;rankVal <14;rankVal ++) 

{ 

cards.Addl(new Card( (Suit)suitVal, (Rank)rankVal)); 

} 

} 

} 

public Card GetCard(int cardNum) 

{ 

if (cardNum >= 0 && cardNum <= 51) 
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return cards[cardNum]; 

eise 

throw (new System.ArgumentOutOfRangeException("cardNum" J 
cardNum, "Value must be between 0 and 51.")); 

} 

public void ShuffleQ 

{ 

//Card[] newDeck = new Card[52]; 

Cards newDeck = new Cards(); 
bool[] assigned = new bool[52]; 
for (int i=0;i<52;i++) 

{ 

int sourceCard = 0; 
bool foundCard = false; 

Random sourceGen = new Random(); 
while (foundCard ==false ) 

{ 

sourceCard = sourceGen.Next(52); 
if (assigned[sourceCard] == false) 
foundCard = true; 

} 

assigned [sourceCard ]=true ; 
newDeck.Addl(cards[sourceCard]); 

} 

cards = newDeck; 

} 

} 

} 




Ji\ CdrdLibrary j cjliL» Ua2 cjlAi^uaj Jjaju l (ji 

tjz Caji ü! CardLibraryl SjL&U dlij CardLibraryl 

.Lai! ConsoleCardClient üJ^' Card.cs <-&d' 


a!ilc.i ^ ajqnull ai& l^lCäalLa CIl^ÜAxj ^3Uä cliuul 

Cards ^1 käLial ACq-sj Luljjujc. Id - ** jjlaiAj 

^ JJi J) l^jäLiaj ,ja j c . u .. M (j'jji JJi <_>« newDeck 

.cards i> newCards 


cJlL-aV' olixsAüuil ConsoleCardClient ujtjt li£uu 

jl jliicb ^jic. n« ciirs. (—sli^aVi <±iLa CardLibrary 

c Vu^a (j-a allilmVI (jVt (3ffköl (jfLaj jjäii Deck *• ^cAlldl (CI)l jj 

.Card elf* ciUjliL] ka iLai&^n ^ Vaj Cards k&j^-a 
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J-aljsdi Ailjil JjaVill 


Operator Overloading: 

Operator overloading Aäl jll Ja-aadll je. eisAada u^' <5jLiiäaa lS^' ydtal' 

^jkä ^^all 1 _il u^LM £-a >j + (JlLa 4_Luilaä]l (J-aljaJI ^lAääiml j«a (J-aljaJU Aal j]l iJl-aVll! 4 11 V 1 1 Vi^xa’i 

(Ja»lj*Jl tilli] 4 i.st\ -y jl*-a <iÜaC-lj ^jää Liä^ tällÄj Aal jll iJl-aVllla idjluJl 1ÄA ^au -i Aä] LLuiääla IgalLüla 
IÄA j] SlWa ClaljLaljla £-1 jäl Ig-alAäJLal Aäc- iLÜÄj (J-aljaJI oÄA 1 g \.aVl ^all 4jAl*J! <d 1 jac. 

.^ALLaU 4jäiaäLa oAa-la. daljLaljla pljäl ^aSlja ^daj dljLuJ La Aa* 4aLuaa 

(jada lg-J ^ladl Ajä 4 -n \\ » a 4ala ^ladl 1 iä£au 4jl jlaac-la IAä. AaLa (J«alj*Ä] Aaljll alAääiml j] 

(JLLaS ^L-Vl (J-aLdl (Jjlaä«a jjlVij A3 La jAj oAalj ejj^t jj.a'v.all (J-aLdl lAgJ Aajjall 

daaAada ^j£Ü LaAäc. iLÜÄ] lAaa. Vtxa laajiä (_£jj <—SIjjjj ^jälall AaJI (JjSf! AaJI 4iLdal t _ s ä*J jÄJI +(Ja»Ldl 

<J-alj*J 4.^a\Ä eijlAjjjlj A_äLLaaVl aj j jij ^»jää i_sj^ui CardLibrary *•. «ill l 3 jj *- <LL«al 4 yi^-al jiJ 

-( _£^kVI llä'i IaIAä. 1 daäl£ IÄI LaaS L_ud ^jÄSjj 4äjliLa] (J-aljaJI oÄA alAääiuil ja jSLüä Cluaj 4jjULail 

L_alä]l ^I*j LaS Jaa3 dal&j,a>,a 4atajla 4ÜLaaa ^A j jljjVI (JlSAil ^gic. ALaac-'ä/la L. )* 111 jljjl ^LjtLa ^aä 
jljji (L_aaj) ^IÜjS A^)^-a (Jaul läA ja^lj^ ^jluullj j^jLluJIj^ ^jLLaIIjV 

C- 1 » 111 43jj jts ^jS/l L-a*ül 4 Üjj (JSjoi (je. i iti-va Ä_iäL!ll\ L- 1 » \\l Sj 

4jjLii]l (Ja3 j^a]! 4ljj]l L_aaaja 4aäaS jjl <aäla]! L. l» \\1 43 jj ^-ßj (je- ^)lääll (_>a*j 

LaälA ^alj LjjaI j)j^a jjl j)S-aa (_^^i.l c_il».W ^^3j (J-al*JI AjA^J! c■ ln jß A-aaau 

43jjl! (^A (JSjoJ! (_ 5 -«Lij j^a]! 43jj]l jjli oA^S 4jlai. i_jaij]al! 4u*J ,^3 Ljaj^jidlS TrUHlp 

jj! (^jLaj IÄA l_üLUI f-läa! (jal3j_j]l ^^)la (■ -)nja jl (_^^i.L/l 43j^JI (je. ^>lää]l (jAiia LajA 4^al^)]| 

Cardl ^ jj j' ii' true d 4jjLuaa Caäl£ IÄI Uus Cardl>Card2 jtidl ^iij L_aLaaas.l 

4äjLLdl 4 ^aaä jjl ojjj^Adla ^^Lata ^ Vjl Cardl L . '*H' IÄj Cärd2 L . 1 . dätLui 

C5I) Card2j Cardl cs^jj ^ ül^ false ^L^La Card2>Cardl 

(jaaäaLuJI (jaliajlLdl 4 -y aaä (jj^’n« 4 JL 2 J! oÄA (jaälÜ-a (jaSSLü Laäjj t- n i^Jall LajA ^jl^)]l (JSjoJI 

.true 4-aakl] 4ajLuaa 


_(J<al^aÄ] Aal j]l (djai'vMI 4ajoiLaiVI 4jt_u*all (^gic- ö j >lää (^läl 4alAaS 

(jj^ä jj! u\i ls^J 1 _ < L«-dl (J-al_jsdl p l_jäl pLäac-l 43Läala i2UÄj oAal j oj_jj-aa (Ja>l_j*Jl (Jiaa'v’i I Vi^aai 

(jS-aa (jÄll (J<aLdl (_JiLa eAAstiLa AllLalA'v’nal (Jail_j*Jl (_pa*al (jj^a A3 LajA Stätic 4aSaäLLm a-Läac-l 
4ilaäaL/L (J<aLdl lg »a <_]<al*aaajj (^jall AjAiJI AAc. AaA^ä Lialc. (jls (LÜÄlj (^gÄLia jl (jAl^l (J-aLtS 4-alAäALal 
LaälA A^lj pjj (j^ jj£a>« 1 g » a (J^aLtaluj AjAiJI jjlil Calc. ojjaaaaj laäaal AjAiJI pljäl AaAiä 

^aaää AjAi. ^a (J-al*aä ,^£>1 (J-aljaJl <-_ia^)*j 1 Vil^ala jl ^iaJl ^a 4a3 (J^aLdl l^ÄII i _1 u^->\l jA j 

_la2kL? aäUÄ 4aäaS (_£^jui LaS 4 qVi-va pljäi 
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’.Lsh ^ L - i AddClassl o ■*» 


public dass AddClassl 

{ 

public int val; 

} 

jjLuJI i _tu^iH l£äj ^ La£ OjqjAi \ LaAäJiml IÄ] jVlj int j^ 4<aisl 1 q\» .a 1 q'n.o i_iL-all IÄA (JlLaj 

;1 ]tn 4JLuij u ti» \ t M jLall (jli 


AddClassl opl=new AddClassl (); 

opl .val = 5; 

AddClassl op2 = new AddClassl(); 

op2.val = 7; 

AddClassl op3 = opl + op2; 

AjAa. ^gJc- ^Aillaj jSLaJ V + (J-alsdl jl jxs 1 ii\ll jl 4^jl_ill UaäJI 4 JLuij j^ jl 

.cdlÄl Uäj l^alAVimV J-aljaJI oA^J c_L^)*j tilli& (jjiil 4ji jLiic-lj c£ÜÄj AddClaSS 1 ^J-21 j-« 


Operator '+' cannot be applied to operands of type 1 Error 
'ConsoleApplication 1.AddClass 1 ’ and 'ConsoleApplication 1.AddClass 1 ’ 

;1 gJxlnj 4 -n 1*1 i\t 1 1 i3um j] l^jl ^-a 4_LaUäj aj (d-a».i>.i.i 4_JHJI ay \)iüllS ojilAj (jl 

AddClassl opl=new AddClassl (); 

opl .val =5; 

AddClassl op2 = new AddClassl(); 

op2.val = 7; 

bool op3 = opl == op2; 

(Jj-vl-all £-a Op 1 AjjLLa liA Aal false ^ -a jqll Op3 (J__$aJLa3l ,A\ j tJll ayklui Ajjjli A*J 

jjlfül ^1 jjljJjuü jJjaiLall jl£ IÄ] Laaä 4i^)*-a] tillÄj == ^gAJaLa]! (J-al*JI ^lAäCLuAj cdlÄj Op2 
tlül£ j! false (_ s Aflm AjjlLall 4 -yjii jl 1ÄA j 4jjLuiLa l.ag‘i.aj4 jl jxs jiVill (jjoJj a' “Cuiäj 

,4-uiij jjLSJI (_gjj jljJjoü ^ j2jVi.all jl LallL Op2.Val 4-«^ 4jjLuia Opl.Val 

LaS ojÄiAu aAäÜuilui lijli oAj! j aj j..a; + (J^alaJI (Ji^aVi j/j j^xaVi i _ s ^j 


public dass AddClassl 

{ 

public int val; 

public static AddClassl operator+(AddClassl opl, AddClassl op2) 

{ 

AddClassl returnVal = new AddClassl(); 

returnVal.val = opl.val + op2.val; 
return returnVal; 

} 
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Uu3 ^jfLüliLuj je- ^JjaaiUi a jÄlia] AjUaa (JaLci] Ui j]l (JiaVl'i je. ^Jjaaillli jli liA (_£ ji la£j 

.^c ja J-alaJI operator 4 i-Uiqaii 4 aK\i ^.läUmj lui lAe 
4_iaSj ^lj3 4ji £-<s 4-o^äJimj US j] LaS AddClaSSl ^_^i ja UjUjl£ ^-a + (JaLdi ^l^äUuil j^l 1 n^aj 


•dllaS 


AddClassl op3 = opl + op2; 


(jjjäjj <U.lUdjM <Jat_j*JU Ui j]l (JlaVlii Lai ajjt^->\i (jaiij ^JJ 4jalala]i (Jaijxi] Ui j]l (Jj-aaUil 

; jUii ja ijLSkij i jlatjU liA ^aUU-U Uji 1.1c. Uu3 Uiaji ajjj^UI 


public dass AddClassl 

{ 

public int val; 

public static AddClassl operator+(AddClassl opl, AddClassl op2) 

{ 

AddClassl returnVal = new AddClassl(); 

returnVal.val = opl.val + op2.val; 
return returnVal; 

} 

public static AddClassl operator -(AddClassl opl) 

{ 

AddClassl returnVal = new AddClassl(); 

returnVal.val = -opl.val; 
return returnVal; 

} 


i aL-äUI _jA j 4 joiäj jj]l ^^Jc. j J1 al x II j;)-») V n*~> aUl j aj_j^aj jUale Ua liä^e Uji Jä^/U 

U lil’iil i_äUi-aLM a^iea (JUa]t JaJjoi Ulaji i_< u«-di (_jaU ja *tajä jldat) j 4 iaU <_ä^a-dl 


public dass AddClassl 

{ 

public int val; 

public static AddClass3 operator+(AddClassl opl,AddClass2 op2) 

{ 

AddClass3 returnVal = new AddClass3(); 

returnVal.val = opl.val + op2.val; 
return returnVal; 

} 

} 

public dass AddClass2 

{ 

public int val; 

} 

public dass AddClass3 

{ 

public int val; 


;(_ 5 li La£ ÄULuJI a jUUl alAäUuil \ n^a) j'j/lj 
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jjjl jUl (»LmÄ (jjj.\j^.all ;ilie) 











AddClassl opl=new AddClassl (); 
opl .val = 5; 

AddClass2 op2 = new AddClass2()j 
op2.val = 5; 

AddClass3 op3 = opl + op2; 


Liixiai lij! \ a \\ 3i (jS-a-a IÄA j (jAIÜ-a (jLlajjj (jjAa. ^-a + A-alaJl llaAäJLuil l_ül läA 
(jjiilj (J-alaJl IÄA liaä 4_j! (j£Ü A]Ä ^dlaJj AddCläSS3 1 _l'^-AI 


(jaul aJLs. UjV lillÄj <J-a*j jj] l^jli ÄIjLuJI ajqjidl.qvi; liaäj AddClass2 *- < u«-»\l ^yajJa ajj^H 

(_J-al*JI (_V (_jlj A]Äj aAfrS aJLuu» (jJJ 4 nij (jl lidc- ^^Jldljj 4_udj (JAjA (jlij^xj AliÄ (jl jLuc-Ij 

.A^lj <■ Vu^i (j-a j!iS! £jäjdl (jaijjj 4-uij 


Clua-J AjAaJ! Ajjj c_sjjjj 4jLui-a (jl Lide. jjjLuJI (J>al*J! LaS ^-l^^/l Jalä. Aäc. Liad 

<■ 'dl-v.a L-Jjjjjj AjAaJ! (jl Idjla. lÄli (JAjd! (je. ^jj^-adl aAA“ (_gi als! A-djld! l_üjjj jAj (jjä!jJ 

1 Vi^xaj V 4_jli Ali c 5 -^ s-Aj 1 CjjAa. ^ L- in ul n« Ali jli (J-alsdl £j3jj j>-aj^a IäAjjj L_UJjd 


;^_ 5 JLi LaS ajÄLu 1 


AddClass3 op3 = op2 + opl; 

;l*Aa dlljdaljld! t.l ujß <jä j A»i AalAl ji.1 .dl j (Jxaad 4iliial_j iLaä li] V] 

public static AddClass3 operator +(AddClass2 opl, AddClassl op2) 

{ 

AddClass3 returnVal = new AddClass3(); 

returnVal.val = opl.val + op2.val; 
return returnVal; 

} 

;jdlj JLSj 1 g Ij-a^’i A&aJ (J-aljAU Ad! jVlj 

,true, false :<pASn JAjAl ♦> 

%,&,l, A ,«,»:<dAd! JAjAl ♦> 

.==,!=,<,>,<=,>=;AijULalt JAjc 

;<Üa^l4 

A^lkld! jjjbull jpwa L-fll.d/iVI ^hVud 1 n^aj S-Ülj j falsej tl'UC jjldAl Jja Vn liaä 1 jj 

if(opl){} 

(JiLaJ V (J-a!_j*J! (j-a ^_jd! IÄä (jl Vj += (_J-al*J! JlLa ALlmVI (J-aljC- ^-a Aj!^]I Aj-aaAl jalAäCLuj! I V 

LaAlfr lüli — (J-alaJI j -— (_]<aljdlj + (JAaJIj +— (J-al*J! JlLa 4 dl jj (J^aljC- jya 4^al^ V) 

+(J-aljd! j ^^jjjLoiV! (J-aljcil 4Aäl^a A a *4 i ' M +— J-alA! (jlÄ aAj! J) -)- (J^laJI (Ji^-y'ij 

jLiic-lj AjI^ JAuü (J<aljdl IÄä (J-aaü (jl !1 ä LilajS A]i ( ^ä lA-^J — All ALiuiV! (J-aA (j! 
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jjll (jJ^ll (>1 < n’S (j »' ’g «li ;Jl4c.l 

















jj» 4i j*-a]l p I jiVI <Jj Jajjjja (JjaLdl IÄA jl (JIa. (J£ ^^Ic- ^-mLuii (JjaLcil lAgJ jl 

-C5 JU]I ^m'sll 4jc. dl.W’iIm La jA j ^A'Vim.all (_Jj3 

jjÄA jl Ldajl ^Lbd lül V) || J && j;;°L. dll jjlalxJl ^a Ajlj]l (Jl-aVlII ^IdäiLuil 1 ii^-aJ V 4jl Jä^V 
llaS lijl & (JjaLcll Ajlj]l (Jl-aVllI jlä IÄJj ^1 jj]l ^^ic- | J & jjLalatil d-aLi. 4Jl^. jVLLaJ jjl.al*ll 

_<J!La]lj Sc& <J-*l*i] AjljH (Jj-aVillj ldajl 


1 Vi^xai VH > j < jVLalaJl (Jla ^Ijjl 4lnA LS"^ - ö^l j a j J-a^j jl L. l^j ^^ill (J-al j*JI (j2->» j dlliA 
(Jl-aVl 1 Vl^ixa) V 4il (jl jä.VI (J-alaJI ^a ldajl olladkLuil lij VI (JjaljaJI A^l ^-a AjI jll (JjAjdlll ^düLui j)l 

|(JLLa]l (Jj -» Ldajl djl j (_JSjuü > (JjaLdl (J-oai La djl j JSjuü < (JjaLdl 


public dass AddClassl 

{ 

public int val; 

public static bool operator >=(AddClass2 OPI, AddClassl OP2) 

{ 

return (OPl.val >= OP2.val); 

} 

public static bool operator <=(AddClass2 OPI, AddClassl OP2) 

{ 

return (OPl.val >= OP2.val); 

} 

public static bool operator < (AddClass2 opl, AddClassl op2) 

{ 

return (opl.val < op2.val); 

} 

public static bool operator > (AddClass2 opl, AddClassl op2) 

{ 

return (opl.val < op2.val); 

} 

} 

public dass AddClass2 

{ 

public int val; 


jl'Vg \ a \\ jjlaiij (jl liA (JjdaäVI j»a j^] !— J —— jji-alaJI ^^Jc- jjjlaa djaäi jjaVI (jl 

jlLJ j j>g . i a l l (jjÄA ^lAidxal lüllaL jl jUifrL Object.GetHashCode() j Object.Equals() 

dülS Lag-a I g 4ijlLa]l 4adii ^gJc. (J>^vvLm Lijl j-a jjäjl j jj£j liili jj-vg Lall jjdA jjLaina djlülSJl 
Ä-llLaSJI c dg J A^aldäÜml JjdaäVI j-a 4jl VI IfaJj I j-ai (jaul dlld jl Jä^V AijULal] «LaA'Vuu.all ÄAJjUl 

.all dj-la. djj jj AiLdal I nie, lilld jjiajlj V 


public static bool operator ==(AddClass2 OPI, AddClassl 0P2) 

{ 

return (OPl.val == 0P2.val); 

} 

public static bool operator !=(AddClass2 OPI, AddClassl 0P2) 

{ 
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return !(OPl.val == 0P2.val); 


public override bool Equals(object opl) 

{ 

//return base.Equals(obj); 
return val == ( (AddClassl)opl) .val; 

} 

public override int GetHashCode() 

{ 

//return base.GetHashCodeQ; 
return val; 

} 

Iäa Object jW (»Aiklujj Equals() ü' ^ 

AjjJplI ^IaüLuj! (j m (j£u<uLujj sjjLaij VAj £cg-La]l 1-lgJ (Jj.aVill ^IaVu«' 1 nie, j! 

4 -n iüll (Jjj-stsJQ CäSt ^lAäÜuil t- l-y; 4 JLäJ! lilt) ^j c Vu.^»\l !ÄA i^yajJa ^ya 

1 Vi^ -a ; (jjlüi oAjjä int GetHashCode jg-La]l 

,Liajl int L>* jLlic-lj ynl 4 .ajqll ^al-lälLml liA 


Conversion Operators: 


oÄA ^IaVu«! 4_ijlSu»l ^lat i IÄA j 4 u/ilj^)]l (_]>»!jxl] iJi-a-vill 4 _^u£ (JgjLuJI Ijjij .liü 

C# Ajtil öjy-a Lxiaji liA cjjjdlui ^»AäCLuü (Jjjai/il] 4 kW C )\ ;i-a» x> 

^g-a IÄA j_jj 4 ^j^)j-2l 1I jl lg i<a 4'iU-axall (jJJ (JjjVill C)1 il,ac- i_(j«a 1 i&aj 

JULaJl (Jj; ■ ■' (jiaajJI 1 g >/-i»j ^-a 4jajjj<a jjc- C5^) tg^jS ^l'i'v' 1 <_s-^ ^ilbl^a]! (_j-a 

,1g iiJ 4£jliä-a Cjlgjklj 4ji cdliA C-LuJj £- IjjSft oÄA <jJJ 4-iiljj “bl ^JliA (j£j lil 

u) convClass2j convClassl ü£ implicit <aika Jj^ <Aa& c_hj*j Uil ^jüil 

; t _L Lafä AjliiSi 1 n^-aj 4jl IÄA 


convClassl opl = new convClassl( ); 
convClass2 op2 = opl; 


AiLäaVb CjlJlJbullj cJLLdV) J-a2öj äJualj La ,j' 

.4>alc. .NET lS*& jdal UjSjj 


1 Vi^-aj Ajl 1ÄA j (jAjLuJl (j^ (jjj 4^j 
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convClassl opl = new convClassl( ); 
convClass2 op2 = (convClass2)opl; 


o''i-ü i\ Jlli-aSj 


public dass convClassl 
{ 

public int val; 

public static implicit operator convClass2 (convClassl opl) 

{ 

convClass2 retrunVal=new convClass2 (); 

retrunVal .val =opl .val ; 
return retrunVal ; 

} 

} 

public dass convClass2 
{ 

public double val; 

public static explicit operator convClassl(convClass2 opl) 

{ 

convClassl retrnVal = new convClassl( ); 

checked 

{ 

retrnVal.val = (int)opl.val; 

} 

return retrnVal; 

} 

} 

AildaVb convClass 2 j convClassl 

?ß j convClass 2 J) convClassl ^ öp3^' ua Ji3^ 

.convClassl cA' convClass 2 


convClass 2 £3^3 int p 3^ t> Cy^ß. convClassl c Vu^l l jl ^1 Ua 
yr^S '■i&ä double fß int p3^' ?ß ü' Wj double £3^' Cy> '^ß 

<jli lü int 4 -<u 3 dül£ JSLiu» di 4 inuj ,j] double cs-ij int p jjll c>* Jj 3^ <ji 

0^3^' üa l3^ convClass 2 *■ Vu^i l b liaa dij implicit <3^ 

^ doublej int öp3^' ua ü' iß^ convClass 2 j convClassl 

liaä lil int p3-^i ?ß Jl^-a l double p>iil ?ß Jl^-a <jV üaj lalLus 

.explicit 

«.Lbj ^>lxui explicitj implicit (jjIaKII l ’u.'iVn«' Uli L-bji J-äV 

;LaLaj (JjjLa ja i _jA La£i dlÜS (jlä djLuJI *jä.d\l ^ic. 


convClassl opl = new convClassl(); 
opl.val = 3; 
convClass2 op2 = opl; 
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La£ Casting ■ 


4 ]U& (jjjSljtAil oLaj'^l Jjj-vMI L.(_j£] 


convClass2 opl = new convClass2( ); 

opl.val = 3el5; 

convClassl op2 = (convClassl)opl; 

Ui! Iäa j checkedAj^Uid! 4 .aK!' <Jjjdi]! 1 u^Sual Ui! 

(jAiia (jl ^yiifL ^)j£! opl (JjVid! y^l <jsdi! k-«u3 (jV 4 jSüLuJ! ajq n«\! diii 2bu (jdljJC.1 

.int £jjJ' ^ ^jU. ,*ij 3el5 kAiält <jV Iäa j op2 Jj^ldi vall 




l_*U 1 Jljj! Ay<*\ 


Upgrading CardLibrary part2: 

<- Vu^i! d!j>]! djASkllll ’öjy-a Aildalj tilUj U. W,a L_üti]l <—äld-ai 4difLa jjdu» i'itWii ^j 'q n« (j^lj 

(JSuuJ! .ij-iad ^Auii ^SS dUj Card 1 _acu-ia. 1_iu>»i (j! \ \ i\o Card *•. >»Ul 

aÄA (_£^}dVI c_iii^]! £4 A ? > ’ Cy* (jwV! (jlS Ü! L«u 3 jUd käldaVU (■.nj^)Idl LajJ 

idldliül £_ 1 A 2 ». ^jic- aÄA (jli (jdiad! 4-ad £daj de. ^UlUj 4dLjjllui V jdv (JjiaJI 

.Card t> 


public dass Card 

{ 

public static bool useTrumps = false; 
public static Suit trump = Suit.Clup; 
public static bool isAceHigh = true; 
public readonly Suit suit; 
public readonly Rank rank; 
public override string ToString() 

{ 

//return base.ToString(); 

return "The "+rank +" of "+suit+"s"; 

} 

private Card () 

{ 

} 

public Card (Suit newSuit,Rank newRank) 

{ 

suit = newSuit; 
rank = newRank; 

} 


edle. j-a>-a 4 ng'i ^ya j_j£dij tilUj Deck 1 a-ldil ^^Ids ^-d'i (j! jjIäJ! (_j-aä tdd lds3 lij! Lajj 

_4dÜ-a d )1 q lsh ) L- 1» 131 (Jj!jj! 


using System; 
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using System.Collections.Generic; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 

namespace CardLibraryl 

{ 

public dass Deck 

{ 

private Cards cards = new Cards(); 
public Deck () 

{ 

// Cards = new Card[52]; 
for (int suitVal=0;suitVal <4;suitVal ++) 

{ 

for (int rankVal=l;rankVal <14;rankVal ++) 

{ 

cards.Addl(new Card( (Suit)suitVal, (Rank)rankVal)); 

} 

} 

} 

public Deck (bool isAceHigh) :this() 

{ 

Card. isAceHigh = isAceHigh; 

} 

public Deck (bool useTrumps.,Suit trump) :this() 

{ 

Card.useTrumps = useTrumps; 

Card. trump = trump; 

} 

public Deck (bool isAceHigh., bool useTrumps., Suit trump) :this() 

{ 

Card. isAceHigh = isAceHigh; 

Card.useTrumps = useTrumps; 

Card. trump = trump; 

} 

public Card GetCard(int cardNum) 

{ 

if (cardNum >= 0 && cardNum <= 51) 
return cards [cardNum]; 

eise 

throw (new System.ArgumentOutOfRangeException("cardNum", 
cardNum, "Value must be between 0 and 51.")); 

} 

public void ShuffleQ 

{ 

//Card[] newDeck = new Card[52]; 

Cards newDeck = new Cards(); 
bool[] assigned = new bool[52]; 
for (int i=0;i<52;i++) 

{ 

int sourceCard = 0; 
bool foundCard = false; 

Random sourceGen = new Random(); 
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while (foundCard ==false ) 

{ 

sourceCard = sourceGen.Next(52); 
if (assigned[sourceCard] == false) 
foundCard = true; 

} 

assigned [sourceCard ]=true ; 
newDeck.Addl(cards[sourceCard]); 

} 

cards = newDeck; 

} 

} 

} 

!äa <jic- this() 4 ^hVnulj ÄiLuJI Uäjc. aa] 

Jjljjl kc. j-a>-a 4 ng'n ^jAJ s-UJI La Cij■ u ^J-a> ^giä 

' LS jJza\jßä y $\ jac- l.alt f-lc-CiLm! (Jjä c_j*JUI 

Equals() (j)>g ^gJ] AiLi-blj ^jäiu. iilli A*J 

:Card u-alt ^ Object L GetHashTable()j 


using System; 

using System.Collections.Generic; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 

namespace CardLibraryl 

{ 

public enum Suit 

{ 

Clupj 

Diamond, 

Fleart, 

Spade 

} 

public enum Rank 

{ 

Ace = 1, 

Deuce, 

Three, 

Four, 

Five, 

Six, 

Seven, 

Eight, 

Nine, 

Ten, 

lack, 

Queen, 

King 

} 
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public dass Card 

{ 

public static bool useTrumps = false; 
public static Suit trump = Suit.Clup; 
public static bool isAceHigh = true; 
public readonly Suit suit; 
public readonly Rank rank; 
public override string ToString() 

{ 

//return base.ToString(); 

return "The "+rank +" of "+suit+"s"; 

} 

private Card () 

{ 

} 

public Card (Suit newSuit,Rank newRank) 

{ 

suit = newSuit; 
rank = newRank; 

} 

public static bool operator==(Card cardl^Card card2) 

{ 

return (cardl.suit == card2.suit) && (cardl.rank == card2.rank); 

} 

public static bool operator !=(Card cardljCard card2) 

{ 

return !(cardl == card2); 

} 

public override bool Equals(object card) 

{ 

//return base.Equals(obj); 
return this == (Card)card; 

} 

public override int GetHashCode() 

{ 

//return base.GetHashCodeQ; 
return 12 * (int)rank + (int)suit; 

} 

public static bool operator >(Card cardl^Card card2) 

{ 

if (cardl .suit ==card2 .suit ) 

{ 

if (isAceHigh) 

return (cardl.rank > card2.rank) A (card2.rank == Rank.Ace); 

eise 

return (cardl.rank > card2.rank); 

} 

eise 

{ 

if (useTrumps && (card2.suit == Card. trump)) 
return false; 

eise 

return true; 

} 
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} 

public static bool operator < (Card cardl,Card card2) 

{ 

return !(cardl >= card2); 

} 

public static bool operator >=(Card cardl,Card card2) 

{ 

if (cardl .suit ==card2 .suit ) 

{ 

if (isAceHigh) 

return (cardl.rank >= card2.rank) A (card2.rank == Rank.Ace); 

eise 

return (cardl.rank >= card2.rank); 

} 

eise 

{ 

if (useTrumps && (card2.suit == Card.trump)) 
return false; 

eise 

return true; 

} 

} 

public static bool operator <=(Card cardl,Card card2) 

{ 

return !(cardl > card2); 

} 

} 

} 


^aLiijili (JaLLLI (J.2 -?») A3*a]I ^IaÜIuAI IAc- Iaj 3 ’ö^Äxuill oAA ^^3 ^jjAbjlil] j La ii3Li& (Jjj2 

'ä^äjjüSl AäSaaII ^aä]l 1 i\l lÄjj >j < (jjLalai] Ajlj>JI (JiaViII £a (JaIäJI IÄ& ^AäÜuil Aal XOR 

_liA Aj^jj^jaj aAac. A_iiu£ Jäaj^/LLjj JaLcII IÄä aAäÜuiJ (_jÄ]! 

Aijjil jjSi <j! cardl 4^' c> 3 card2j cardl;b* 4-*-! jIaaj ^jij jpJ 

Ale- lAa. Li^jjjAÄa cJaLcII Iäa (jli Uuma iLÜÄ LuiaL LaSj 'i/ji 1 g m \ cs-^^ Vji ‘I^j^LiaI' 
Jjljji LajA t-LÜ^lall käjj jji jLiic.lj A-d^Ul jjljji CS^ J L«jA C. ladll (jjljjl ^lAäHuil 

(jjj3j^]l Lilfi ClülS lÄj Litt jj ^jA^I ^gJ<> A3jj “Ljjj *—ül£ (jl (jja. ÄLä jjc- j)A l. mlll 

ClllÄ L_ütl]l A3 jj i^A A^jI^jJI L- \x 111 A3jj jjlä ÄLä j)A ClülS jjjj lg joiAj (JSuujll jl Ajäll (ja 

;iL11Ä (_ja (jq-villj j if AaLjjaJI A Ailanl' (jli IÄ1 Aai^I 


public static bool operator >(Card cardl,Card card2) 

{ 

if (cardl .suit ==card2 .suit ) 

{ 

ydLiLij AjäJl ajj j jjk.i ja (jaVl ü' 'Ä&ä true csjbb isAceHigh ,=2*11 aajs dül£ 1Ä1 jVlj 

A1a3j Rank a1a*jJ 1 (jAj_ja \ ^^A (JjAI ^Aiä (jl dua. o^jjaLia (jjl3j^j]l kjjliLa Aj^a 1 ijdaj V 

J±ji\ kjjlia a*j li& ^jij jpÄ3 ^aLi'^ll A (JaI*JI jjA liA l £<—JJjJI ^ia-n (jA (Jäl 
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«Utadl oÄA 4 jl3j1a]I jl V jl (_yu^l Aja^l dülS lil L«u3 4i^>*-d 4 ijl!l]|j 4jj^)]l <aj3 

:<** 

cs^ card2 < 2 jji' <2j card2 <ajj^' <ß j i> cardl jjl' j cajlS ü] ❖ 

.<^=■^1 ls* cardl < 2 j^' cP o 1 ^' 

cs^ card2 <a.jji' <?jj card2 <ajjll <_hj <_>» j &I cardl jjil ajjj ciüIS, lil ♦> 

.cs^^' yr* card2 4ijjJ' cP 

cs^ cardl <ajjl' <fij cß card2 < 2 .jji' 4 jjj i> j*-^' cardl < 2 jjil 4 jjj cail£ lil ♦> 

.cs^^' yr* card2 4ijjJ' cP 

cs^ cardl < 2 jjil <jjj ö^j jdj card2 < 2 jjll ajjj (> cardl < 2 jjil <jj j ciülS, lil ♦$♦ 

.ts^-Vl ls* cardl < 2 j^J' (jlä <jÄM 

^ÜJI (Jj«1aJIj lilli yjjilaj 1 j&ttj 


cardl>card2 

card2.rank=Rank.Ace 

iSjlid! 4-yju 

true 

false 

true 

true 

true 

false 

false 

false 

false 

false 

true 

true 


; A XOR i<d' yfaljdl 4 iq i*\ £-1^, jLuAjj 


opl 

op 2 

opl A op 2 

true 

false 

true 

true 

true 

false 

false 

false 

false 

false 

true 

true 


;l^uCnj ^^ill 4 -Nnill 1 \ i3t n« A yfalaJI alAäliml Cp l-<sLäj jjl J-a'ilj& (JglaL&]l jl lii^V 

if (isAceHigh) 

return (cardl.rank > card2.rank) A (card2.rank == Rank.Ace); 

eise 

;Aia^M * 

jAilil iSaj jjjJl (jjiÄ-a,jid) Cy* U£j IJuu ä^S CjVIa P a J^bJl ^hVutil jl 

CjLaj pi\ Ig <*i4‘i A'vjVill p>£- Jj<nvll jf jjj bu (jiuwju ^II jjKlj jjÄ-ajjjdl px^ c_jjlwVI 

.JäIj jkuu P IgJfr J^aaJl 
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ajÄj* ja j <ijjSI J!Uj V ü' I^a jli false lSj^ isAceHigh eäjl£ u) 

;4_iäl£ t_uti]l (jjj ^JaxuiJI Ajjljul! 4 jLc. (jli Rank {ja 

eise 

return (cardl.rank > card2.rank); 

} 

^^Vin'uii Jude. 4älü-a i _)»\\1 4aä lgj3 (jj£ü -UlaJL JjLtda oj^um\I öÄA {ja ^au dl 

( jAiJa L_njjla 4iä (_$\ 4_idj 4 j 3 liJljA clül£ lil Loj 3 jdij lS^Ij USeTrump ^j^iil^dl JjVi.a\l 

4 iä {ja 4 ÜJJ ciijl£j true c 5 jfdi useTrump ^1*11 4 ^d dül£ (jli V c_i*i]l (jljjl 4 c.^a^a 
4 oIa (Ja^=ü i _ s ^la i—uijUl 4jä ^ja diuu] cardl <—»ill käjj ü) cJj^j <j' 2 ili L_uj j )la]l 
^gic.^1 4äj^]l ^^A card2 c_Dilll 49jj (jli lil (jnql'i'v.a (jjlilä {ja liilS j)j£j *•. '> ) ejiiilJI {ja 

;<L=J1 a JA ^ 


eise 

{ 

if (useTrumps && (card2.suit == Card.trump)) 
return false; 


4-mLiui jjljji 4g.j-a>-a aAäÜmJ lil ji L-uj^jUl 4oä {ja Cäld2 *—'»M 4ijj j£-) jd lil (j£Jj 

jJI j&y I ^ cardl 4-**d!' jj <j^ false csjddi useTrumps cdlS, lil UUL c_±gjUI 

;^ji 4a>43j^J! Igji jliic-lj 


} 


} 


eise 

return true; 


(Tal_j*J! Lalj >— (JA*JI j&j liA £A aliajjl l_ 1 jLuAI (jjiäj ^ 




-J— ^ - 


.(Jj■ —\ lg ic. Cl,Wn (_j] li] llÄ 43»innn (_faljc- 

^jj.J.La\ Main() {ja<-s> eJA (_fa!^*JI sJA ^l'iVniA ^l!La 4 _JIj] 1 ajq null {j±ü 

.CardLiprary *• 4_u£_« 4ilal ^ ILu^a al laiieiml <_5^1 


using System; 

using System.Collections.Generic; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 
using CardLibraryl; 

namespace ConsoleCardClient 
{ 

dass Program 
{ 

static void Main(string[] args) 
{ 

Deck myDeck = new Deck(); 
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jjll j»Lu*Ä ;4l4ß'! 








myDeck.Shuffle(); 
for (int i=0;i<52;i++) 

{ 

Card tempCard = myDeck.GetCard(i); 

Console .Write(tempCard.ToString()); 
if (i != 51) 

Console.Write(" , "); 

eise 

Console. WriteLine(); 

} 

Card .isAceHigh = true; 

Console.WriteLine("Aces are high"); 

Card.useTrumps = true; 

Card.trump = Suit.Clup; 

Console.WriteLine("Clubs are trumps."); 

Card cardl, card2, card3, card4, card5; 
cardl = new Card(Suit.Clup, Rank.Five); 
card2 = new Card(Suit.Clup, Rank.Five); 
card3 = new Card(Suit.Clup, Rank.Ace); 
card4 = new Card(Suit.Heart, Rank. Ten); 
card5 = new Card(Suit. Diamond, Rank.Ace); 

Console. WriteLine( "{0}=={1}?{2}" , 

cardl.ToString(), card2.ToString(), 

Console. WriteLine( "{0}!={1}?{2}" , 

cardl.ToString(), card3.ToString(), cardl 
Console. WriteLine( "{0}.Equals({l})?{2}" , 

cardl.ToString(), card4.ToString(), cardl.Equals(card4)); 
Console. WriteLine ("Cards . Equals({0},{l})?{2}", 
card3.ToString(), card4.ToString(), 

Console. WriteLine( "{0}>{1}?{2}" , 

cardl.ToString(), card2.ToString(), cardl 
Console. WriteLine( "{0}<={1}?{2}" , 

cardl.ToString(), card2.ToString(), cardl < 

Console. WriteLine( "{0}>{1}?{2}" , 

card4.ToString(), cardl.ToString(), card4 > 

Console. WriteLine( "{0}>{1}?{2}" , 

cardl.ToString(), card4.ToString(), cardl > 

Console. WriteLine( "{0}>{1}?{2}" , 

card5.ToString(), card4.ToString(), card5 > 

Console. WriteLine( "{0}>{1}?{2}" , 

card4.ToString(), card5.ToString(), card4 > 


cardl == card2); 

card3); 
jals(carc 
Card.Equals(card3, card4)); 
> card2); 

= card2); 
cardl); 
card4); 
card4); 
card5); 


LaSi 4 -vjiillj 
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C:\WINDOWS\system32\cmd.exe 


(The Three of Spades,TheFioeofClups,The Ten of Hearts,The Three of Diamol 
ds , The Queen of Diamonds , The Seoen of Hearts , The King of Spades , The Ten| 
of Diamonds , The Ten of Clups , The Ten of Spades , The Deuce of Hearts , The 
our of Spades , The Eight of Clups , The Nine of Hearts , The Seoen of Diamondsl 
, The Seoen of Clups , The Six of Diamonds , The Four of Diamonds , The Six of 

(Clups , The flce of Clups , The Queen of Hearts , The Nine of Clups , The Seoen o| 

Spades , The Nine of Spades , The Eight of Hearts , The Deuce of Clups , The D| 
uce of Diamonds , The Three of Hearts , The Four of Hearts , The flce of Hearts 
The Deuce of Spades , The Fioe of Spades , The Nine of Diamonds , The King of 
(Diamonds , The Jack of Hearts , The Four of Clups , The Jack of Spades , The Fiel 
of Hearts , The Fioe of Diamonds , The Jack of Clups , The Three of Clups , Thl 
flce of Spades , The Eight of Diamonds , The Jack of Diamonds , The King of Hea| 

ts , The Queen of Spades , The flce of Diamonds , The Six of Hearts , The Queen 

f Clups , The Six of Spades , The Eight of Spades , The King of Clups 
ces are high 
Clubs are trumps. 

The Fioe of Clups==The Fioe of Clups?True 

The Fioe of Clups?=The flce of Clups?True 

The Fioe of Clups.Equals<The Ten of Hearts>?False 

Cards-Equals<The flce of Clups,The Ten of Hearts)?False 

The Fioe of Clups>The Fioe of Clups?False 

The Fioe of Clups<=The Fioe of Clups?True 

The Ten of Hearts>The Fioe of Clups?False 

The Fioe of Clups>The Ten of Hearts?True 

Ihe flce of Diamonds>The Ten of Hearts?True 

The Ten of Hearts>The flce of Diamonds?True 

Press any key to continue ... 


( 4 - 5 ) 


• 2 A 


Advanced Conversions: 


4JÜ £Usi\ Jjj-vMI i^a\jC- i—4 (jVI liaLü -üÜ] 

Jjliij p 4q\»'i,a\' 

4 -a pljjl (jJJ La^J .L-aäJj i_llUMl 

I jlA £a (Jgilj!L<s 4jl jl ,3.W,a p ji ^ja I jj LajS (JjVi.all is 

(_jc. i_qti'v.a p^j C5^! JJS 

.casting 


• A. SC. ^ 


Boxing and Unboxing: 

li-ic. pljjij 4-<ua]| pljji (jjj i_ÜA ^ja (JjVl Jj-aäll ^^3 \ nW'i 

£-a <aj 3 plJlLaJ StrUCt C5-“ 1 tJiji ^jaÄ3ja\\ ÜA (je Cn.wU 

pjj 4-ajkll 4_iLac. 4j) LS lc- boxing *- Ä4*ü]l i— pljjl «—sLL^aVt 
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^ ‘ ;4l4ß'! 

















unboxing *• ^ f*' <^uil' £jä jf- jj* <«-?■'j £jj Jj j' System.Object ^ 

_>_ailanl! 4_uSljL-a]l 4_iLaaJI 

; 4 _lHilll StrUCt 4 J\^' UjAI J (jlajjiil Jtlall (Jjfui 


struct myStruct 

{ 

public int val; 

} 

: La£ Object <>« JjJaiLa £-jill IIa ^ J jVi o l l <■ äjUl UiL a J 


myStruct valTypel = new myStruct(); 

valTypel.val = 5; 
object refType = valTypel; 

oÄa QAjJa val UaLuj!j myStruct d>® valTypel Jj^'i-a a-LuHU Ua lLas ill 

refType object ^Vjlll (j-a (JjsCLa (JjiCLall 11 a <- äjlä’n liaä Ö^J ba 4-aAä 4_iiill 

4-aiäll £-^l (j-a 4 ~vn.nl ^glc- aAgj (JjVi.a 1 _1)l*~n 4 jLuüJ ^Äll (jllfül 

^jia-a Jj.Wn dlll (_ya (JjAaCill lüSLaJj 4-aiäll (JjVi-al 1» ~v^a (jjillj 4_jLiül (_£Ä1I 

CllLijl^-a (j<-TvVi j AjA^. (Jj^iLa object £^_jl dt® (J^^Lall ^3 4_iiill c äilä'i <11 jl (j-aj ^In-i^l 4_mll 

;A)A^JI 4-aiäll (Jj^iLa 


myStruct valTypel = new myStruct(); 

valTypel.val = 5; 
object refType = valTypel; 
valTypel.val = 6; 

myStruct valType2 = (myStruct)refType; 

Console .WriteLine( "valType2.val={0}" j valType2.val); 

;cs lUll jfxuill oj^u'ül' oIa ^alalujj 


valType 2 .val =5 


4-ajä (JjA*jj lilll (JlLaJ 1 ii£>aJ 4ql~i~v.a 
A*J llnil'l.a Haj 


4 ■yjTi ^c. ' tjjtä (jjlS £-_jl jliuil Ale. (jSl 

^1 i. Vu^ill 1ÄA ^ajoil (jl 4'qjq-v (JaL^IIj <- Vu^ill q *ada myStrUCt 


dass myStruct 

{ 

public int val; 

} 

;^liill lä-v^Lim lAAiiilj 4ajLoi11 o^LiAll ^gJc- (JjAxj iS' (j^J 


valType 2 .val =6 

JULall (Jj±ui ^gic- 4^^1^11 öA^j ’äAjJpa Igjl 1 .all fa tilllj 4^_^lj 4,a) t lll £-j^li <- ä)l»'l 1 n^i.al 

Ics-Ij ^ IMyInterface <«-?■' ^ j> myStruct <f^' ü 1 
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intenface IMylnterface 

{ 

} 

struct myStruct : IMylnterface 

{ 

public int val; 

} 


La£ IMylnterface £ jj]i 2 _nJi c Ll*j LiLic. 1 ii^ o j 

myStruct valTypel = new myStruct(); 

IMylnterface refType = valTypel; 

|4_pLi]l (J f 'tilill 4ä u^a ^i.'iVni.ilj 1 i_<11 jl liiSojj 


myStruct valType2 = (myStruct) refType; 

aiUMi 4_iloC- Lai 1 g qjjfii] Ao^aLi. Clll jiloi C liUMI 4_iLaC- jj] 4jloj/l oilA (jo (_£ jj La£j 

.JjlLu]| C- iD-fij i-g-5 LajjA^a jLjiii L- lU-i’i’i 4ojq\ 

■a k-vN a 


Jjjäj 4 jlafr t äjU"ill 4j| j) Lai AjiUaa 4 jU& t jjjxj (ji tüloj 

i aiixj]i alAäilml (jjLt^J (jl ihn iLlliA AäiiaJi LuiLuii i liotASCLuil L- Ilm (je- (Ja-Luilü (jl (jSoJ 

jj]i (_J!lo Clllc-jAA-a]i ^_yajJa 4 oiqli £-ljji ^i.'iVLi.ilj lil ^ojuü 4ji (JjjM I.W. 1 Ajäoj La^-a Ijoi 

£_ioa. ^i <ia aüU I £-1 jij /1 ji object £jj]l <j-« j^=iL*Ji V] LtiJpL V LiiÄ ArrayList 

ojaäJ JäaALaSj 4-aoa]t £-ljii ^gic. (j-)l£]i ^aAl-io a-lc-ALuilj Li] ^ojoü (_gii]l 4-llVi (_gi (jloiio ^^-ililS) L. nmlij 
.IfrjLlj’i^o (Jjj-aaj]i (_Jjiä (_£ jj j^ia joi A jq]i <. Q i\»~i *U1 jj (ji 4j jli]l jj.w]l (jo 


:is 


The is Operator: 

Jj jiLai jL (JSLü ^gic- (jjl££ jj-ao (Jj^iLa LaJj (Jjg ’so (JjVio (jl£ lÄj Laiä (j.-vvq~n cfaLtll ^-aauJ 
Jjj-vMi 4_Aofr jji i-^-3 tflie (JoLtll 1ÄA 4 -y ni CllilSi lÄLä 1, Wo jj 4i)j^j (jSuaJ La io 
lil La (jrfO'vqM iLÜÄj dll jjli]l ^^Jc- £cAlio]t plc-JiLuii (_]a3 (_]oLtil iÄA jatjlÄiLuil 1 n^>oi 4_i5Lao jill (La ^gJ] 

ioli 4-aC-Al ^jj (j-« (jjt£]i (jtS 

(joääljlo jjlc. jUl jjlS )j) Lajä LaJ] j V (jlgjLtnoÜ (jlC- jÜI (jl£ |j) La jg J-aLxil (j<suxil jj V 

.(jiaxJl La^uuu x-a 
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4jt_u*sJI is ÄäJj 


<operand> is <type> 


| JliillS (J-alaJI IJ Ajtäjj-a]! 4 -y )Vi\l j 


£ J' Iäa qa <operand> iß J true cj ül^ £J <type> J ♦♦♦ 

.<type> <. (j) jl £-jiil Iäa 2jjj <jl jl 

IjiA <operand> J true cs-a lJ j £ J JJ <type> £J' lJ J ♦> 

_4^JJ oA^_j lAjj-a 4£-_^j (jlS IÄI jl 

11a <operand> lJ '\' true cj Jß '^ß t J <type> £J' dJ J ♦♦♦ 
.<type> ‘UojaSI ^ jj Jj 4Äii*j 4 JI jl 1 Vi^xaj £-J! (j« (jt^ IÄ) ji ^ Jl 

jgjoc- JSjuü IÄA JaäU 4_^u£i (_5 ji (JUll Jlldl <_5^ lilli JjlUj (_äjjjj 

:is Jja JjjJaj 

.ConsolelS Console (iJ=^ s-'-J-j ß -1 

: J i toS Program.es * JJ -2 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 

namespace ConsolelS 

{ 

dass Checken 

{ 

public void Check(object panaml) 

{ 

if (panaml is ClassA) 

Console. WniteLine( "vaniable can be convented to" + 

" ClassA."); 

eise 

Console. WniteLine( "vaniable can’t be convented" + 

" ClassA."); 

if (panaml is IMylntenface) 

Console. WniteLine( "vaniable can be convented to" + 

" IMylntenface."); 

eise 

Console. WniteLine( "vaniable can’t be convented to" + 
" IMylntenface."); 
if (panaml is myStnuct) 

Console. WniteLine( "vaniable can be convented to" + 

" myStnuct."); 

eise 

Console. WniteLine( "vaniable can’t be convented to" + 
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myStruct." ); 


} 

} 

interface IMylnterface 

{ 

} 

dass ClassA:IMyInterface 

{ 

} 

dass ClassB : IMylnterface 

{ 

} 

dass ClassC 

{ 

} 

dass ClassD:ClassA 

{ 

} 

struct myStruct : IMylnterface 

{ 

} 

dass Program 

{ 

static void Main( string[ ] args) 

{ 

Checker check = new Checker(); 

ClassA tryl = new ClassA(); 

ClassB try2 = new ClassB(); 

ClassC try3 = new ClassC(); 

ClassD try4 = new ClassD(); 
myStruct try5 = new myStruct(); 
object try6 = try5; 

Console.WriteLine("analyzing ClassA type variable:"); 
check.Check(tryl); 

Console.WriteLine("\nanalyzing ClassB type variable:"); 
check.Check(try2); 

Console.WriteLine("\nanalyzing ClassC type variable:"); 
check.Check(try3); 

Console.WriteLine("\nanalyzing ClassD type variable:"); 
check.Check(try4); 

Console.WriteLine("\nanalyzing myStruct type variable:"); 
check.Check(try5); 

Console.WriteLine("\nanalyzing boxed myStruct type variable:"); 
check.Check(try6); 

Console .ReadLine(); 


} 


} 


,F5 Ääj -3 
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file:///D:/s_jjL*ii gu> <__»liS/c^^jLiJI ^jLullo/^juUJI <_> 1 )I/ <_ t > I yo » »III.. 


nalyzing Classfl type variable: 
ai'iable can be converted to Classfl. 
ariable can be conoerted to IMylnterface. 
ariable can’t be conoerted to myStruct. 

nalyzing ClassB type uariable: 
ariable can’t be converted ClassB. 
ariable can be converted to IMylnterface. 
ariable can’t be conoerted to myStruct. 

nalyzing ClassC type uariable: 
ariable can’t be conoerted ClassB. 
ariable can’t be conoerted to IMylnterface 
ariable can’t be conoerted to myStruct. 

nalyzing ClassD type uariable: 
ariable can be conoerted to ClassB. 
ariable can be conoerted to IMylnterface. 
ariable can’t be conoerted to myStruct. 

nalyzing myStruct type uariable: 
ariable can’t be conoerted Classfl. 
ariable can be conoerted to IMylnterface. 
ariable can be conoerted to myStruct. 

nalyzing boxed myStruct type uariable: 
ariable can’t be conoerted ClassB. 
ariable can be conoerted to IMylnterface. 
ariable can be conoerted to myStruct. 


(4-6) 




How to Work: 


(. ‘ilu.-al Jüc- 4 iS.a.a\l ^ULul! JULa]! Ua (jäajxluij 

^ 1 ) US Uj La is (J-aLUI £LgUa ^ ClsljlxaljLS Ig-aldkluil Uäj 4_iijj 

J ji QassA £ 


Ua ClassA ^ (> jU jj üjUU' ClassDj ClassA u) 

.<■ 11a ^-a Äiäljia diuu] <- 11 a (_j-a Ujjj ^ ClassA 

Lp IMylnterface AjJh myStructj ClassBj ClassA jAM Lai 

^ (jiljUa ^ gJtUUj ClassA t> Ujjj ClassD £ p\ IMylnterface ^ <iäljia 

.IMylnterface P £* <jä'jUa j$i ClassC £ p\ ^ <^.\ j]l oIa 

\ ^a 4jääljLa p^j]! IIä (jxa 4äi*-aJI dA/j VU\I myStrUCt L>® ClA jVUll (jli Ijjdlj 

4^jU 1I ^a.j>a]l pl^ji V) <Lajä pl^ji pl ^j! (JjjsL 1 ViS<aj V 4ii jLiic-U uülj MyStruct 

p i_kiLü (_ya 
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jjll (»LuiÄ (J-Alkali 
















:as 


The AS Operator: 

4 x u^>\l lillÄj jj ^l j2l (JjjVn äS cW-*JI ^jSj 


<operand> as <type> 


|(J-alaJI l-l^J 4 '^.a-all clAUJI 


.<type> t> <operand> ü 1 ^ '4 • 
.<type> £ jd\ (jjlk« l£A? <operand> 4' • 

.<type> £ jji' c^! <operand> ü^»' 4' • 

^ null csA 4^_mJi jli <type>j <operand> oa u^' ü) 

csÄll ClassD ClassA ua yj^ 3 jj^Vi Jlldl Jl öJj* 1U Jlld! 

; <21311 ojäjAill liäj 4jli Jlllljj ClassA *- Vu*dl jya i—l jj 


ClassA objl = new ClassAQ; 

ClassD obj2 = objl as ClassD; 

.null obj2 dj^idl 

;'öliäj JA*1I <jli ClassD £jl ö* ClassA J' ö-* jl Ul 

ClassD objl = new ClassD(); 

ClassA obj2 = objl; 

ClassD obj3 = obj2 as ClassD; 

IÄ& (jl null 4-ajill (Jjiij objl ^2) l £^ 'Cuij (jjl£ll Je- übj3 Jj^ALdl (Jiaxuj U^a 

|(jlal j3cA JlÜll o jäjlüll (je. ^CIiluj 4jl jllic-lj 1-li. 1-lixa ;jg (Jdjtll ^lAViml (_]» n j 

ClassA objl = new ClassA(); 

ClassD obj2 = (ClassD)objl; 

oJliAü (jl IÄä (jl obj2 (JjVi«all null ^ <a]2l A-iaClm JJS ^»AiCLuü Jill Äial jdl a jä nlill 1 <i)l 

LaÄ j Jj-a2l IÄ& 1S umx> UULiül (jjÄill (jiu^ill (Jl A»2 JllLaSj C$ *•" '1 3 ijWi (_gA Ia^. 4jcjLui ÄijLuJIS 

: Animal ULu^vSI t> Ujj <^21 Cow ua^ll j Animal ‘-ii^JI 

public void MilkCow(Animal myAnimal) 

{ 

Cow myCow = myAnimal as Cow; 
if (myCow !=null) 

{ 

myCow.Milk(); 

} 

eise 
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jjll (jjAll ^L-ls. (jjjAl^ai 
















{ 

Console.WriteLine("{0} is n't a cow,and so can't be milked", 
myAnimal.Name()); 

} 


(jjj 4_^jjx^i]l (Jj 




.Cow Animal £ 




Deep Copying: 

n>ilj shallow copying ^Uäl! diu£ ? j»JI ! Ä& qa ^ UjIj A] 

; System.Object.MemberwiseClone() cs^^' 

public dass cloner 

{ 

public int val; 

public cloner (int newVal) 

{ 

val = newVal; 

} 

public object GetCopy() 

{ 

return MemberwiseClone(); 

} 

} 

CllUjlSJlS) 4-aiä £y* V'iJ 4 i»>^>-a (jj Ljj-i] jl 

public dass Content 

{ 

public int val; 

} 

public dass Cloner 

{ 

public Content MyContent = new Content(); 
public Cloner (int newVal) 

{ 

MyContent.val = newVal; 

} 

public object GetCopy() 

{ 

return MemberwiseClone(); 

} 

} 

( _ s L-<aVl (jjlüll 4J jxuü (jjaj jjjjj GetCopyO 'ull .imj.m aA$£ 4JI2«. 

;<_IÄä alAälimlj cilli (jla jjCL-jI 4 i\\*i\t a jidlll j 
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Cloner mySource = new Cloner(5); 

Cloner myTarget = (Cloner)mySource.GetCopy(); 

Console .WriteLine( "myTarget.myContent.val={0}" , 
myTarget.MyContent.val); 
mySource.MyContent.val = 2; 

Console .WriteLine( "myTarget.myContent.val={0}" , 
myTarget.MyContent.val); 

jjc. s.UJ! 2^* iiüij Cloner Cy* mySource dj^u s-Uob lu luüi .Ul 

yUdl jixuJI 5 Jj^ull MyContent.val L&dU '^ß Lu LuS 
Jj>^idl GetCopyO f'ubUj Cloner £y ö* myTarget .>>' Jj*Lbjlj Lua 
Ua^ 4c_uiaj ciilliill jixuJ! mySource 4 4 -u«i ulc.l_i ^dlj mySource 

JUuul MyContent.val JUJI 

A 

<jli Cloner > flimit S jäLuw iy>jJa U££ ^LÜl jlawdl JjSLulÜI lU-lUlU Uj| JäakV 

.Object <>Uuä 4 «j GetCopyO 

blta qc. mySource.MyContent.val JUJ1 UaJ ^-UL lu$ üä ^1 jll jUUI ^ Ui 

(jjl£ll ^jljxuü !>IS Qi liüij myTarget JjVidl ^_ß 4_uiäj JUJI jUj 

0 ^ jt jUllj <Cuü MyContent 




(4-7) JUili 

JjjAaJI ^IUUjuN Ulj (_jl 1 n je. 4_iUaVI 4_i_uüll (_jc- UUj <Us»iU 4 -y .«\ £.Uül (_j£Uü ^S (_jij 

(_y« UjUJI ajUdl ^ ^auLoiaII GetCopyO ^-Ull dj-^*d ls lillU ^.UslUj 
4^_^.l^]lj JjJjlllj UL^Ul aU (j<-rv\~nj idlU 4 _LujUÜI .NET d-^C- jtial Äil^la ^ 


hVn 


iLUJ 


rJJ 


jUljb Ul ^ull IU UL V Clone() ja LUä ^ c5jUb j ICloneable 

.GetCopyO L*Ui object ^ t> <*ß 

US 1 g E» u « UjUJI a^UUl £a (JjjaäJI ^cjjüll fhVUl (_ja (_jS.aVi (jVlj 


public dass Content 
{ 

public int val; 

} 

public dass Cloner:ICloneable 
{ 
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public Content MyContent = new ContentQ; 
public Cloner (int newVal) 

{ 

MyContent.val = newVal; 

} 

public object CloneQ 

{ 

Cloner clonedCloner = new Cloner(MyContent.val); 
return clonedCloner; 

} 


,jjlS MyContent.val 4-ajä ^ hVn« lj .ij-i». Cloner «.Uijlj Ua lia$ «iäi 

.liüi (jya (j^ac.1 4 yl y V QjI£ (jjillj 4-aj3 (Jäa. lilA Q] Clonef 

l.a\lj GetCopyO e.lc.iiuil (Jl-llluilj qSJj 4jäjLuJ! ojq n«\\ <tg_jLiui ajk±ui iLa^äHuil lil jVlj 

;5_i3Ui]l 4 yji'i'l lilli 1 lilaxjj-ü Clone() 



(4-8) Jüll 

QjISJI (je- LaLaj 4lÜuus oiuHiJI QjlSJI 4 v<i (jl liy!^(j (jVlj 

(■ Vu^-a (JS LgJjjyj ^yj-al! p l*-£) <■ Vu^i Q-a l äliäj Ji) : ).a»JI Ql 

4 aI\ ii ( jAt.y> Clone() lall (jjgxac.) a-lc-duil 4 yl y ^ Qaü 4jLa. <^3j 

Ikpac. Lä-mj Cloner *• Vu^»\\ MyContent c_ALü lil Jllall (J;puj jiiSVi cisUilfÜI 

; t _ 5 L Laj ^LsJI 1 n\c- (jlä Liaji 


public dass Content 

{ 

public int val; 

} 

public dass Cloner : ICloneable 

{ 

public Content MyContent = new ContentQ; 
public Cloner () 

{ 

} 

public Cloner (int newVal) 

{ 

MyContent.val = newVal; 

} 

public object CloneQ 

{ 
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Cloner clonedCloner = new Cloner(); 
clonedCloner.MyContent = MyContent; 
return clonedCloner; 

} 

} 




jdJl Jjjj! uitluai 4 


Upgrading CardLibrary part3: 

d )\n\£l J^ba*.!' ^cjuiiSI Ais n\l jlla) <^1 ^cjoliI! (Jj^. ollaLü La ^jS n« 

l^iia düi jjSj j! cß^.j ICloneable jl' düij Deckj Cardsj Card 

lF“ 3 *-? ls* 


(JjSa. <- Vn«->\' (JjAaJI ^i.a-N (jl jllic-L 1.1^. (d^joi Card *• Vu-^W (Jg-baadl ^juüJ! ’öjy-a Jjj;L.’i jjJ 

LaS < äL-a]! ojäjd JaÜä ^ •*>. L». dl ^cjuü]! 1 ij^aJ ^^JLiiljj CaJä 


using System; 

using System.Collections.Generic; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 

namespace CardLibraryl 

{ 

public enum Suit 

{ 

Clupj 

Diamond, 

Fleart, 

Spade 

} 

public enum Rank 

{ 

Ace = 1, 

Deuce, 

Three, 

Four, 

Five, 

Six, 

Seven, 

Eight, 

Nine, 

Ten, 

Hack, 

Queen, 

King 

} 

public dass Card : ICloneable 

{ 
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public object CloneQ 

{ 

return MemberwiseClone(); 

} 

public static bool useTrumps = false; 
public static Suit trump = Suit.Clup; 
public static bool isAceHigh = true; 
public readonly Suit suit; 
public readonly Rank rank; 
public override string ToString() 

{ 

//return base.ToString(); 

return "The "+rank +" of "+suit+"s"; 

} 

private Card () 

{ 

} 

public Card (Suit newSuit^Rank newRank) 

{ 

suit = newSuit; 
rank = newRank; 

} 

public static bool operator==(Card cardljCard card2) 

{ 

return (cardl.suit == card2.suit) && (cardl.rank == card2.rank); 

} 

public static bool operator !=(Card cardl^Card card2) 

{ 

return !(cardl == card2); 

} 

public override bool Equals(object card) 

{ 

//return base.Equals(obj); 
return this == (Card)card; 

} 

public override int GetHashCode() 

{ 

//return base.GetHashCodeQ; 
return 12 * (int)rank + (int)suit; 

} 

public static bool operator >(Card cardl,Card card2) 

{ 

if (cardl .suit ==card2 .suit ) 

{ 

if (isAceHigh) 

return (cardl.rank > card2.rank) A (card2.rank == Rank.Ace); 

eise 

return (cardl.rank > card2.rank); 

} 

eise 

{ 

if (useTrumps && (card2.suit == Card. trump)) 
return false; 

eise 
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return true; 

} 

} 

public static bool operator < (Card cardl,Card card2) 

{ 

return !(cardl >= card2); 

} 

public static bool operator >=(Card cardl,Card card2) 

{ 

if (cardl .suit ==card2 .suit ) 

{ 

if (isAceHigh) 

return (cardl.rank >= card2.rank) A (card2.rank == Rank.Ace); 

eise 

return (cardl.rank >= card2.rank); 

} 

eise 

{ 

if (useTrumps && (card2.suit == Card.trump)) 
return false; 

eise 

return true; 

} 

} 

public static bool operator <=(Card cardl,Card card2) 

{ 

return !(cardl >card2 ); 

} 

} 

} 


La uwl' AfrljS 4j! dluulä lä-uü JlLaJ liA JCloilCablC (ji 

_Ua Iäaj Clone() Cy^> <j' 


aa »a liA (jj .1ICloneable ^ ' j ^ j Cards Äc. c Vu^> ajjJjIj ^jVn« iLÜi a*j 

(je. <C. 4 4£. ^ Card (JS £CjuÜ liiic- (jl jLüC-Lj (_)>»»j 

(jxasdl ^Aäümim Liili ^LilLj 


using System; 

using System.Collections.Generic; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 
using System.Collections; 

namespace CardLibraryl 

{ 

public dass CardsiCollectionBasejICloneable 

{ 

public object CloneQ 

{ 

Cards newCards = new Cards(); 
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foreach (Card sourceCard in List ) 

{ 

newCards.Addl( (Card) sourceCard.Clone()); 

} 

return newCards; 

} 

public void Addl(Card newCard) 

{ 

List.Add(newCard); 

} 

public void Removel(Card oldCard) 

{ 

List .Remove(oldCard); 

} 

public Cards () 

{ 

} 

public Card this[int cardlndex] 

{ 

get 

{ 

return (Card)List[cardIndex]; 

} 


set 


{ 

List[cardlndex] = value; 

} 

} 

public bool Containsl(Card card) 

{ 

return InnerList.Contains(card); 


} 

} 

} 

<. Ua ojjckwa aJSLuus iiLiA L-bjl ICloneable . Deck *- .ijjp <jl 1 nie- I 
mlll jljjl o^lc.) <i5Laj Ajl Iac. Lojs c_ücUI jljjl aJLluij 4jI liiLaj V Deck 

liü l^äljjl <3*1 Deck *•.'»m jl jji Äc. j-a>-a (JjAxIi] dluulä Ja£a 

Cards Ä£. j.a>.a Deck *• -s $.Lij ^.La c_^jVu« a K>«<>11 oÄa jjjlsiJ 

LaS Deck c Vu^ill ^jJI l^ÜäLial aliui (ji]! oj^n'üll AjLuü] -lic. Deck (jjl^ öJA^ua 


using System; 

using System.Collections.Generic; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 


namespace CardLibraryl 

{ 

public dass Deck:ICloneable 

{ 

public object CloneQ 
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{ 

Deck newDeck = new Deck( (Cards)cards.Clone()); 
return newDeck; 

} 

private Deck (Cards newCards) 

{ 

cards = newCards; 

} 

private Cards cards = new Cards(); 
public Deck () 

{ 

// Cards = new Card[52]; 
for (int suitVal=0;suitVal <4;suitVal ++) 

{ 

for (int rankVal=l;rankVal <14;rankVal ++) 

{ 

cards.Addl(new Card( (Suit)suitVal, (Rank)rankVal)); 

} 

} 

} 

public Deck (bool isAceHigh) :this() 

{ 

Card .isAceHigh = isAceHigh; 

} 

public Deck (bool useTrumps, Suit trump) :this() 

{ 

Card.useTrumps = useTrumps; 

Card. trump = trump; 

} 

public Deck (bool isAceHigh, bool useTrumps, Suit trump) :this() 

{ 

Card. isAceHigh = isAceHigh; 

Card.useTrumps = useTrumps; 

Card. trump = trump; 

} 

public Card GetCard(int cardNum) 

{ 

if (cardNum >= 0 && cardNum <= 51) 
return cards [cardNum]; 

eise 

throw (new System.ArgumentOutOfRangeException("cardNum", 
cardNum, "Value must be between 0 and 51.")); 

} 

public void ShuffleQ 

{ 

//Card[] newDeck = new Card[52]; 

Cards newDeck = new CardsQ; 
bool[] assigned = new bool[52]; 
for (int i=0;i<52;i++) 

{ 

int sourceCard = 0; 
bool foundCard = false; 

Random sourceGen = new Random(); 
while (foundCard ==false ) 
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{ 


sourceCard = sourceGen.Next(52); 
if (assigned[sourceCard] == false) 
foundCard = true; 

} 

assigned [sourceCard ]=true ; 
newDeck.Addl(cards[sourceCard]); 

} 

cards = newDeck; 

} 

} 

} 


ojqn'ül' (JjjLuiSI ^ <jjJj (jjfSaj ^'AVn«lj AjIac. 4_j 1 n^.aj IaWaj 

Main() Cy^ 


using System; 

using System.Collections.Generic; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 
using CardLibraryl; 

namespace ConsoleCardClient 

{ 

dass Program 

{ 

static void Main(string[] args) 

{ 

Deck deckt = new Deck(); 

Deck deck2 = (Deck)deckl.Clone(); 

Console .WriteLine( "The first card in the original deck is:{0}"., 
deckt.GetCard(0)); 

Console .WriteLine( "The first card in the cloned deck is:{0}", 
deck2.GetCard(0)); 
deckt.Shuffle(); 

Console .WriteLine( "Original deck shuffle>"); 

Console .WriteLine( "The first card in the original deck is:{0}", 
deckt.GetCard(0)); 

Console .WriteLine( "The first card in the cloned deck is:{0}", 
deck2.GetCard(0)); 

Deck myDeck = new Deck(); 

myDeck.Shuffle(); 

for (int i=0;i<52;i++) 

{ 

Card tempCard = myDeck.GetCard(i); 

Console .Write(tempCard.ToString()); 
if (i != 51) 

Console. Write(" , "); 

eise 

Console.WriteLine( ); 

} 

Card .isAceHigh = true; 

Console .WriteLine( "Aces are high"); 
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Card.useTrumps = true; 

Card.trump = Suit.Clup; 

Console.WriteLine("Clubs are trumps."); 

Card cardl, card2, card3, card4, card5; 
cardl = new Card(Suit.Clup, Rank.Five); 
card2 = new Card(Suit.Clup, Rank.Five); 
card3 = new Card(Suit.Clup, Rank.Ace); 
card4 = new Card(Suit.Fleart, Rank. Ten); 
card5 = new Card(Suit. Diamond, Rank.Ace); 

Console. WriteLine( "{0}=={1}?{2}" , 

cardl.ToString(), card2.ToString(), cardl 
Console. WriteLine( "{0}!={1}?{2}" , 

cardl.ToString(), card3.ToString(), cardl 
Console. WriteLine( "{0}.Equals({l})?{2}" , 

cardl.ToString(), card4.ToString(), cardl.Equals(card4)); 
Console. WriteLine ("Cards. Equals({0},{l})?{2}", 
card3.ToString(), card4.ToString(), 

Console. WriteLine( "{0}>{1}?{2}" , 

cardl.ToString(), card2.ToString(), cardl 
Console. WriteLine( "{0}<={1}?{2}" , 

cardl.ToString(), card2.ToString(), cardl 
Console. WriteLine( "{0}>{1}?{2}" , 

card4.ToString(), cardl.ToString(), card4 > 

Console. WriteLine( "{0}>{1}?{2}" , 

cardl.ToString(), card4.ToString(), cardl > 

Console. WriteLine( "{0}>{1}?{2}" , 

card5.ToString(), card4.ToString(), card5 > 

Console. WriteLine( "{0}>{1}?{2}", 

card4.ToString(), card5.ToString(), card4 > 


card2); 
card3); 
jals(car< 

Card. Equals(card3, card4)); 
> card2); 

<= card2); 
cardl); 
card4); 
card4); 
card5); 





( 4 - 9 ) 
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CjLuajjJpV) 


Custom Exceptions: 

A_iäj£i liaLüj djLdaljJcNI £-a (J-aldil! A ÜA j a c-jadl ja ^jLuJI (Jjaaäll ^ lilij AÜ 

j .NET djLialjjc.1 {ja Iaic- l_jIü£]I Ea ^ liilj try..catch..finally 

<- <U^ai a-Laü] ULrJ Aii-Jl ja Aii System.Exception *•—ilda'jjc-^U jAjJ^\ <■ Vu^»\l dlE 

dll ■ Za\jßc .VI ^hViJ ja dlLiilaj jAjJa Lg.xalAVni.il j jA-ui y $\ ( aL-all IÄA ja 4 ■ ^ A *\1 i4ll)Ldal jjc-I 

(Jj ±u> ^g. \»3 lAALlLu*al Aic- CllLdal je- 4 ajli]l ClsLajLt«ail ^}j£i (j^a-LaaiVlJ ^ajuü IÄA (jl 4 jjuil jill 

4 ilVill djLajl*-all (_)>»») L-la^a-j cluasJ jÄi\ jJcNI <- Vu^i' 4 n.^1 'S Aildal 1 ii£>aJ (JliLall 


dlLa_ji*-a jÄijC- Jja-a jl Vaj^xÜI dj^/Lj..,a.lIlj !xlläiuui jÄa\ jJC-!xU ^jjj A3 Laxa dlldaljJC-^xÜ 

.(Jx-alaJ! (jJaljjeNI 

Visual Studio (Jjä JA Aiixxaxii! <-.<ll.n..-aL/l AjaJlV ^gl) Ajäldal 1 n^-aj jÄs\ JJC. VI <- Vu^-i liäjC- ^glaj 

csi ^»<^1 11a jljaJI (jj-id-a JVLk ja dljlaj Debug Vajlill ja Exception j-*Vl f'AVLJj 2013 

1ÄA jljaJI JjS±ka3 ^xaxuü 4-y\l»xa\l jlt. djLdaljJC-Vl (jAj die- ViSUal Studio 2013 A^-?^ 1 ' A jqjS 

j^\ jjfrV' Jj^-aaw jüc. ^cjüiSI oiäli ^jäj iiiii je- ja Visual Studio 2013 ä£xaJJ 

.1 aJl»xa jia\ JJC-V1 (jSL) IÄ] 2>-aj £- jj]l 1ÄA ja j^\j1c.\ (_^AJ Ajc- AjI-Ij Juiälllj jljxalLujVl jl 


Exceptions 


Break when an exception is: 


Name 


System.ContextMarshalException 

Ihrown 

□ 

User- 

0 

System. DataMisalignedException 

□ 

0 

System.DivideByZeroException 

□ 

0 

System.DIINotFoundException 

□ 

0 

System. DuplicateWaitObjectException 

□ 

0 

System.EntryPointNotFoundException 

□ 

0 

mmmm 

□ 

0 

System. ExecutionEngineException 

□ 

0 

System.FieldAccessException 

□ 

0 

System.FormatException 

□ 

0 

System.IndexOutOfRangeException 

□ 

0 

System.InsufficientMemoryException 

□ 

0 

Sy stem. 1 n va 1 i d C a st Exc epti o n 

□ 

0 


n 

(vl 


Add... 

Delete 

Find... 

Find Next 

Reset All 

OK 

Cancel 


(4-10) JSJkll 
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Jjjji uiUL^I AjjLaI jjIjII 


Upgrading CardLibrary part4: 

i" n, WlJ ^ jlim li] Jjljjl <— sLL-al <liS-a ( dll qm a^läluiVI 1 n^.a) 

.NET l^ 3 'j^' cs^jj ?ßi Deck.GetCard() £^d' ü' CardLibrary £jjduJl 

^l^-y’ni.N dlE 

:Exceptions.cs •—iLdl qmm*> l-ipa. lida cJj*_Lui !ÄI q*-> VjI 

using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 


namespace CandLibnanyl 

{ 

public dass CardOutOfRangeException : Exception 

{ 

private Cards deckContents; 
public Cards DeckContents 
{ 

get 

{ 

return deckContents; 

} 

} 

public CardOutOfRangeException(Cards sourceDeckContents): 
base ("There are only 52 cards in the deck.") 

{ 

deckContents = sourceDeckContents; 

} 

} 

dass Exceptions 

{ 

} 

} 

Cards dlli (jl Cards *- qmjJs <■ Ea qm <1Ls. «.Liil (jl t_ i>j 

Exception ^-ü^d' <±uiliJI LkäJI aILm j £ qm 3 DeckCotents 4_ u - aUJ 1 qm 

> Vn^->\\ Message “Q^L-Ul (_y« ^(jjiLaNI 

Jldi-Uil q \ Deck.CS *—d-dl ^ (jJaljJC.Vt Ea käldalj ^jlLui lilli il*j 


public Card GetCard(int cardNum) 

{ 
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if (cardNum >= 0 && cardNum <= 51) 
return cards[cardNum]; 

eise 

throw new CardOutOfRangeException((Cards)cards.Clone()); 

} 

liüij Deck ^jiA\ de. DeckContents 

!Ä1 1 3tn\I lAdc- (Ji/i\ 'Üakill C-Ljia-Jl (jl 1 üdaJ 4ji llA (j) C&rds Ö“ 4 

o^A £jdaj (_jl L. m\\l (Jjljji J- a >- a (_g j'i'v-aj Cll^Ll-laLlSl ßÄ 

(Jfrlllali ajklui 1 n^-al idüi 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 
using CandLibnanyl; 

namespace ConsoleCandClient 

{ 

dass Pnognam 

{ 

static void Main(stning[] args) 

{ 

Deck deckl = new Deck(); 
tny 
{ 

Card myCand = deckl.GetCand(60); 

} 

catch (CardOutOfRangeException e) 

{ 

Con sole.WniteLine(e.Message); 

Con sole.WniteLine(e.DeckContents[0]); 

} 

Deck deck2 = (Deck)deckl.Clone(); 

Console .WniteLine( "The first card in the original deck is:{0}", 
deckl.GetCard(0)); 

Console .WriteLine( "The first card in the cloned deck is:{0}", 
deck2.GetCard(0)); 
deckl.Shuffle(); 

Console .WriteLine( "Original deck shuffle>"); 

Console .WriteLine( "The first card in the original deck is:{0}", 
deckl.GetCard(0)); 

Console .WriteLine( "The first card in the cloned deck is:{0}", 
deck2.GetCard(0)); 

Deck myDeck = new Deck(); 

myDeck.Shuffle(); 

for (int i=0;i<52;i++) 

{ 
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Card tempCard = myDeck.GetCard(i); 
Console .Write(tempCard.ToString()); 
if (i != 51) 


< "'s 






Console.Write(' 


’)J 


eise 


Console. WeiteLine(); 

} 

Card .isAceHigh = true; 

Console.WriteLine("Aces are high"); 

Card.useTrumps = true; 

Card.trump = Suit.Clup; 

Console.WriteLine("Clubs are trumps."); 

Card cardl, card2, card3, card4, card5; 
cardl = new Card(Suit.Clup, Rank.Five); 
card2 = new Card(Suit.Clup, Rank.Five); 
card3 = new Card(Suit.Clup, Rank.Ace); 
card4 = new Card(Suit.Fleart, Rank. Ten); 
card5 = new Card(Suit. Diamond, Rank.Ace); 

Console.WriteLine( "{0}=={1}?{2}", 

cardl.ToString(), card2.ToString(), 

Console.WriteLine( "{0}!={1}?{2}", 

cardl.ToString(), card3.ToString(), cardl 
Console.WriteLine( "{0}.Equals({l})?{2}", 

cardl.ToString(), card4.ToString(), cardl.Equals(card4)); 
Console. WriteLine ("Cards. Equals({0},{l})?{2}", 
card3.ToString(), card4.ToString(), 

Console. WriteLine( "{0}>{1}?{2}", 

cardl.ToString(), card2.ToString(), cardl 
Console. WriteLine( "{0}<={1}?{2}", 

cardl.ToString(), card2.ToString(), cardl 
Console. WriteLine( "{0}>{1}?{2}", 

card4.ToString(), cardl.ToString(), card4 > 

Console. WriteLine( "{0}>{1}?{2}", 

cardl.ToString(), card4.ToString(), cardl > 

Console. WriteLine( "{0}>{1}?{2}", 

card5.ToString(), card4.ToString(), card5 > 

Console. WriteLine( "{0}>{1}?{2}", 

card4.ToString(), card5.ToString(), card4 > 


cardl == card2); 

card3); 
jals(car< 
Card.Equals(card3, card4)); 
> card2); 

<= card2); 
cardl); 
card4); 
card4); 
card5); 
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C:\Windows\system32\cmd.exe 


I here are only 52 cards in the deck, 
he flce of Clups 

he first card in the original deck is:The flce of Clups 
he first card in the cloned deck is:The flce of Clups 
riginal deck shuffle> 

he first card in the original deck is:The King of Spades 
he first card in the cloned deck is:The flce of Clups 

he Six of Diamonds , The flce of Hearts , The Fiue of Clups , The Eight of Heartl 
, The Four of Spades , The Eight of Diamonds , The Ten of Diamonds , The Queenl 
of Clups , The Nine of Spades , The Ten of Clups , The King of Hearts , The Six| 
of Hearts , The Three of Spades , The Deuce of Clups , The Deuce of Diamonds 
VT He flce of Diamonds , The Ten of Hearts , The Queen of Hearts , The Seuen of Heal 
ts , The Five of Diamonds , The Six of Spades , The Three of Diamonds , The Nin| 
of Diamonds , The Deuce of Hearts , The Eight of Clups , The King of Diamonds 
The King of Spades , The Three of Hearts , The Four of Diamonds , The Four of 
IClups , The Six of Clups , The Seuen of Diamonds , The Eight of Spades , The Quel 
n of Spades , The Seuen of Clups , The Jack of Spades , The King of Clups , The| 
Nine of Clups , The flce of Spades , The Four of Hearts , The Queen of Diamonds 
The Fiue of Spades , The Deuce of Spades , The Nine of Hearts , The flce of Clu| 
Jps , The Three of Clups , The Seven of Spades , The Jack of Diamonds , The Five 
f Hearts , The Jack of Clups , The Ten of Spades , The Jack of Hearts 
ces are high 
Clubs are trumps. 

The Fiue of Clups==The Fiue of Clups?True 

The Fiue of Clups!=The flce of Clups?True 

The Fiue of Clups.Equals<The Ten of Hearts>?False 

Cards.Equals<The flce of Clups,The Ten of Hearts>?False 

The Fiue of Clups>The Fiue of Clups?False 

The Fiue of Clups<=The Fiue of Clups?True 

The Ten of Hearts>The Fiue of Clups?False 

The Fiue of Clups>The Ten of Hearts?True 

The flce of Diamonds>The Ten of Hearts?True 

The Ten of Hearts>The flce of Diamonds?True 

Press any key to continue . . . _ 


(4-11) Jül! 
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Summary: 


0$ 4jl1j 4jjlifLa]l ljjlqn)-»'i l^alAäJiml 1 Tl^.a) djLüädll (j-a AjA*JI (J*«£iä]l IÄ& ^^3 lÜjljj AÜ] 

(jAa*J ^1‘iVl Ä^jjjouJ! d \\ iVqMI (jl (_j-a ^gic-j OOP 4 -tO^ 4_iijl£ 4^-ajJI l_ nlLujLj ^\»Vi 

Cl \\ q ojiuAu 4_jt!i£ 4 ,ag -q JjjjoUJ ^gJj (_£Ajj (_£Ä]1 J £-a cW-*-^ (Jfrd-iiai ^-gjl qjjJiM Ajg ~\ a \\ 

.ü^ 

Jl£ajj! A^.1 ^Ia-VumV L-llläJ! 4 -yl j dlji lä2kV ,h’in oAjAc- djLalAäALui! (Jj-äiSlI! IÄA ^^3 jda_j-a (J£J 
£-a 4_iLa& (Js-^j 4 dllc- j-a>-a «iLuül (jJ! 43LdaVlj IÄä (jjJaj (_5l ^^3 i"llc- 

_4£. j*a2>-a]l jjk^aLi*J ^)joiLia]I dll ■ ö^.\l ^Ic- Ldajl liä^jaj La£ (_£j5Ij J^jujI jl aIj l& 

£-a l^alAäJimV (J$ (J-a^jC- *—lil ^a.mJ 4jl Lilljj (Jx»l^*JU Aj!J>]I Jl-aVlll (je- Ldaji 1 jliAajj 
La^-a Luiluil JlLaJ (_5ÄJIj (JgxaaJI ^cjaiiSI (je. 1 jjAaJij 4_idaljj3l ojj^sü 1 g »-a (JaLsuj £-l_yj*iM (je- 4 q\'i~v.a 
djldaljjc-'^l d.)ljjl£ «iLuüJ ^jic. liäj*j 4^.jj]l 4 _luI£ 4^-a^JI lc-jjd »Ptn^I jii£l A^i L. lWi\ 

_(jAaljJc'^l ^clla-al 4li^ai-a d)La_jl*-a jJj-ajj 4 t^u^i-yxall 


-185- 


jjll jjAll j»Lma. (jjJj^a]| ;J|JC| 














(jm aIL1\ 



OOP (je- 1 nj.w 1 lLtt£l aS jj£j <jj <■ -Ia^J 4_^.ji]l 4 oüI£ 4_a-a^)JI ^ jjd^l (J^qll ja Iäa 

.Events djlAa.Vl Vi OOP.NET ^ ^IaVuiN' 4.»jl.dll ciiLjälll ^a! a^V UjIil dlEj 

(jioj 1 g » o (_Jol*o]l 4_iiu£j 4 )-ini.nll d^VI dllÄ A*jj dllA^^I ^lo (JIjjjuJLj aIöjuoIIÜ IaiIui 

,4_^aLk]l UiilAaJ jjdij <_äj£ ^Ldiui du^ loAÜj jii£l £_loial_jo (JaÜiim dllÄ jo 1 ngjjl 

IgjJ) ciiAa. ^iLdab CardLibrary 4 '»Hl *—sliooal 4 yi^o i_iiladlj ^»jado (J^aä]l Iäa jo ^^jliiJI ^mä]! 

loAäj jii£l ^u>»ljo lAAaj (JällLui <_ 5 ^l oja^-VI 4l-i-voll _jA (JooiäH IÄA jl jLlic-ljj düÄ ^gJI 4ilda]j 

.CardLibrary *- <Uj^aVI 4_ii£o ^Aädmü 4Jaxuü <_ 3 jj 4_i*J tldüL ^jiLui Liili 


jä La 


What is an Event? 

(jl (jL«jj dldlSJl jo thrown Ls^jß ei>l_AbljÄc.!>li l^ioc. 4o^U jo dAdal jScNI ^a djlA^NI 4jldjj 

(jo dlldal jicNlS loloj d)lA^.VI 4jjAi. (_^l (jöal jic.^1 ^g-aj Aic. ASLl) 4 ];ao 4 i-yp^j o jLloi ^gic. jjlaÄ 
jli dl.wll dljA^. Aic-j (^Aaj jl £äjJ bdlj £§t_yit (jä dllA^Vl (^g-a j) V) i^-^jß C5-S-^ (_l AJ dl 4_JI 4 _äU 
4ji jA 4 _ioaI jßS^\ <-_äÄ>ldVI j Iog \ 11 4-algJI dllÄÄ/liäNI jo AAc. dlliA j£]j lAAjÄVS 4ii»o o^iiAü 
Jo jl (Ja-mj jl I nie- jli dUÄ jo VAjj l^üaJlxo ^2i try..Catch ü^l 4 jjj dilA^VU dluul 
jAj diAaJI ^ij Aic. IaaJüj 4 mo a jLidj lAAjjjj ls ^‘ djlA^Vl (J-iaoolij dilA=kVI (silbscribe) 

.event handler diA^JI ^JIxoj (^uoj lo 

CllAa. 11 c 5 -^° Ujlc-AlujI ■ ■< (_ 5 ^lj 4j 4 I-n^ioII Clll>11 »oll jo AjAaJI AskIj]I l" lAail j_J^J jl j^-a^ 

Asü jl jAUl jo 4jl V] dlAaJI ^3^4 jjl^l a Vu^i jo AIjIAä. 1 dll 11 x o dl]Ä jodüj jl jS-aj 

,d)A~s\l oAic. jÄJI (■ Vu^i'l JJC- (■ <1 ')k^»\ AIiIAä. 1 dLdSUo 
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^LuA 















AyiiJIj 4-plc- ^a&li-a ji jj j-a jii£i dluu] CIsI-Iä.^! C ll -sil » -a (ji 1 g -alan ji t— i-y j ^i]l 4jajjuull 4 q iq-s.il j 
oCLt-ail 4-aJäll c- idic (J-aliCiü) CIl.WÜ ^»j jUl £jäjj]l jjUaJ ji L. 1s. 1 4ji C 1 ,1-sil ^dla-a £jLii -ll 2 a_j]l 

.delegates ciiLca^Lail <J!iLi. qm oCjc^j ciic^JI üjj*j qm 1 ?. j^. ^jäjiil Ica JiLaj (ciil jialjUilj 

;4ia^U 


(jjjhJa\ jll) tjntiil jk LJÜ djlA^Vl £-a l^ahVutit delegates ejLuajÄAÜ QM SjIÜuiVI qm ^J 

li& öf Ijiä Jjxj (ji ^yiajj UÜ lU n_iUSJl li^J JjVl 9- jadl jpa qü-ILuJI J^aUl l^Jc- 4 jjVIU 

.lg_La SjlÜuiVl 4 jäj <j CjLuajLail qm LUj£lj Qulxi'i 

;dilc^Vi J-ac- 4-ili dlill jVlj 


4jLuiljja j^nlaj JlLaJ 1 iS 11 J-a~i (ji (jja jiij] (jLi-a£j La LiC^. £ä^)J ji £-1 lall ■ i jjlS a-Liülj jjjJajJI ^ j'qj . « ^?ji 
ji 1CA JLa«süVi jaLll j£-aj ,~11»lll ^aCiCi-ui-all £-a Jj^allVi jjl£ JLaJ 4jLiüL ^a_jiäJ j^cil jjjLSJi jij 
. (Jl ■ »ajV' lc& qm , ll» lll ^CÜjia]I qm 4_ijaj (J-ujaj LaJÜC- Ui-la. 



(5-1) Jüli 

4^al.*i -s~ni.il jfLaJ ^_jLj i Ll^xj qm idiÄj 4juilj<a]l j^ilaj ^ j'qj*« CjJlaJI jjjJallll ^ j'qj.« (die C*J 

^dLt-a ^Li jj£L) ji jSLaJ CliCaJl ^Liil ic^J £i.j-a qiqÄu ^ajiäJj CI1.Wil (_Ji3 j-a C,~i-s-ail (jCaji-all £M 
-lic. JjLuijil qmsqxIjm ^liil qm>qx! 1 4juöLuö (JiLaJ La LLlS ji q^s jiiiij jjl£ 1 -sg lCA di.~l\ll 



(5-2) diUI 
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jjll (ja^ll (>l < ns (jj-.l4-a.il ;J|JC-I 




































U ^le-dd ^llui (Jl ■ <ajV' (jjd _JJC- dLu,jll (JjjL-aj Cie. j dÜ (J-^juidl Ud i. „ CI),wll ^3j Cic. 
(J^lk. (_j-a Cl)Laji*-<s 4jl jjaj (jl ClCldl (_5Cil (jjldll (jdaJj (jCajdl (jjld C_j 2 k_jdl CllJld! 
ju-al ^jiil CllLajIadl oCA ^»IcäCLuil (j^AJ CjCic- Cll^/Ladd^l öCAsLLa Clsl edVI j* >1 dJjj ClsIjiLal^jldl 

_(jJa^)*JI (jjd j!iLk. (_j-a l^-da^jd CIi.wll ^silad CIsIjjaIJj (JlLaj 


i ük 



(5-3) Jüll 

dj|d*VI i-iuaj I Idaj l _ r Ül AÜLaVl (ja (^ALua juC CCC- CJüA 4_a£ä t (_gi5l (jhlalb dil.lvVl iu<.tul 
Jja dl jdjdl (JA CC£- ^Js- ij jiau tgji jaa»iü SjLudl ^yi äCLÜl A^_dj JllaJl Jjj- *' ^ylC' bk Ui l^u 

(jÜl dujil lujuij djdl. ^ij " dujil ljj^jU dxä dujil ujUi jUijaj AC- juUl jdijA 
SfLdL ^oSlIa djuaj AuIaH IÄA Jjaj (jl (jLajj idbül A^aIj dujil l_ujuu Aula JülUI ^il 
j'ÜIxaj CÜAaJl IÄA ^ÜIxa diu ^Idu CUlaJI IÄA £äj de. j CUlaJI jA dujil lujuü (jl ^Iua LED 
.A uall djjudl jldual jl LED -Ü öfbiab ^jVu>i ^jÜl AdjjÜüJVI Sjldl jA liA djAaJl 




Using Events: 

f.Luülj l_Ll^aj 4 d (je. 


edi 


die Ju lg1-y|l»aj dllcdSM Ajlld Add ajuäll Id daCiiu 

4 luldJ 


itJ&Vt 4 jüU»ä 


Handling Events: 
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^aLuA 




























L4 k u.-a\l j CldaJI 


eventName += new delegateName(eventHandlerFunction) 



.ConsoleHandlingEvents Console ^ -1 

iydj ^ Program.es ^*1' ^ s jä^l Jac -2 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 
using System.Timers; 

namespace ConsoleHandlingEvents 


{ 


dass Program 
{ 


static int counter = 0; 
static string displayString = 

"This string will appear one letter at a time."; 
static void writeChar(object source, ElapsedEventArgs e) 

{ 

Console.Write(displayString[counter++ % 
displayString.Length]); 

} 

static void Main( string[ ] args) 

{ 

Timer myTimer=new Timer (100); 
myTimer .Elapsed +=new ElapsedEventHandler (writeChar ); 
myTimer .Start (); 

Console .ReadLine (); 

} 


} 

} 



.Enter 
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fl IG!///D!/«__JjL*jÜ ijvJ llS/jjUJ I cjd-tJI jLuJjo/^jnjLlII cjd-lJI \_JIÜJ 1/ v_ß I j53 gj ljIiUI... 


his string will appear one letter at a tine.This string will appear one letter 
at a tine.This string will appear one letter at a tine.This string will appear o 
ne letter at a tine.This string will appear one letter at a tine.This string wil 
1 appear one letter at a tine.This string will appe 


(5-4) JSill 


l A 


How To Work: 

ü^' & System.Timers.Time *• Vn^l l Uj1£ JIoj j] f. iVu^l l ^ßS\\ gl 

(_y« (Jjjoi (*ij jajxui Start gg ul' Timer dn^ <J mc - aäc.j -dijlj ; s^a^-« ojjiu 

djäyA]l 4 ng‘i .ia] SAW<all 4_tLay]l ojjÜIj (jAutdl 1 g j d^ ^^ill djlA^VI 

ult Ujc-aLui! ^ ejlj» jaüc. djlA^VI ca *“ 100 Main() 

:Start() 


static void Main(string[] args) 

{ 

Timer myTimer=new Timer (100); 

^>^.1 dvw AiLia^lj dt wil Iäa Aad gl dli^xajj Elapsed Timer cAÜydl (jj\£ dll'i-aj 

:Object Browser ejldlül sialj Tick 



(5-5) J1A1I 
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System.Timers.ElapsedEventHandler jUli £jj ö* tliAadl iÄ$d dliAadl j^lLta ^-djj Ui 
£jt jdi £a (_jäa_jiall IÄA ^AäJiuU .NET jLlaj ^^3 AB^a-all 4 iml dill dlLäa jiall j a lA^I j (Jlaj (_£Ällj 

[^Ldl ^jäjdl jjUaJ (jdl 

Void functionName(object source,ElapsedEventArgs e); 

<■ Vu^ili ja UjI£j <Jj^i jialjldl ^ 4joiid ^^ja JUijb Timer eisäj-dl j)l£ ^jL 
jV! öjjUI jLdl jjÄA je. dya^JI JdaäV' ja ybbll ajlaljb ^ ElapsedEventArgs 

1 ag IC. dOViLuj 

IÄA £-a jjUajj i -Ng la blliA ji Lu jüd iäadilij 

static void writeChar(object source, ElapsedEventArgs e) 

{ 

Console. Write(displayString[counter++ % 
displayString.Length]); 

} 

liilij displayString j counter Ua program *■ <‘k^ 11 jylbLLa jdia. £$üall '^a 

.i _lli'V.a jaj ÄeLdLa ^allui l^uä lall IÄA ^yC-.Vnul oja (_]£ i^J 4.dil.ddi ^glc- Al^,j jaj 

IÄA ^dla-a 4ilaäaV += (Jaladl ^AälLaiui lijli iLÜÄj ^luülj i"JAadl £a ^c^üall IÄA dajj ^^A 4_dLdl 4-a^-all 

;i"i.w\l ^dLca ^tg-La 4 3-i>mI 4 Vng'i dlaj AjA^. (ja jLal 4dUk 4_iiA ^Je. i"Q-vll 

static void Main( string[ ] args) 

{ 

Timer myTimer=new Timer (100); 
myTimer .Elapsed +=new ElapsedEventHandler (writeChar ); 

4_^iN ^1 i"I.W ^dlat-a 4iLdalj djLdajLdlj 4_*aaLi. La 4_i)^)C. 4» n^i ^AäÜmJ (_5Ä1I ja^l IÄA 

oÄA cllLadlaudl ja AAe ^I AÄLdal 1 n^aj ElapSed duAadl gÄj Aic- Igulc-ALujI ; djm ^jdl ^Ijdl 
dlia. ClA^dl £}3 jJ jjUaj fj$\ i" Q-vll 4j_jila-all jujbcall £a jiljjj d )\ -nII »all oÄA (jl i all ln 4_ab!iUI 

.djJuJl Aic- ojjAj c"d->U»oÄA a-lc-AiLoil 

;dl3jall (JjAddj pAdl ^-La jA Main() J-<NI j)-a La jjj 

myTimer .Start (); 

JajjijL/l 4Ai^)ia]lj lAÜa (_^ii2aldl ^<IjLm Lülä CldA^J 4_ii 4•% \\x a (_Jj3 i _iäjb jji (jidaldl (ja A^jj ^ Lii! Lajj 

jl 4 -Nllaall 4 dac- ji jLiic-L ^AÜuiall ja JIUaI \\lt\ ^ ConSOle *—■ ^ ^ bllÄ j'i-vM 

:enter ^Liia ^^Ic. Li» . >>1 ji ji c^i ^Aümali J^.aj ji Jjä (^iid 


} 


Console .ReadLine (); 


Timer dlSjall jjis jaaäa 4 -vlUall ji ^I 4 * li'Via Main() j^Ldl ^3 4^>dLcali ji ja ^-^>11 (^gdc-j 
^ jaijjj AiLaii L^Älij WriteChar() 1 i>g u a.lc.Abaii dliA^LM jdLSdl IÄA £ijj LaAixä o^)ad>.aa 

.Conaole.ReadLine() <^d*d 
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uLj* j 


Defining Events: 

(jjjn!Lü JjUj .4 alAäÜml *.ldj) djj£ t- äj^V'.o (j^lj 

Connection dptS «.LdjU Ca ajIaj de. UiiAij <Lm!j-d! <JliLa ^jic. iiIE 

.Display dP^ CaJUdll djl.ia.VI jj ^ 

uLjxj Jjä 

.ConsoleDefiningEvents Console <j^aj ^Cüb ^ -1 

:Connection.cs ^-äldSI 4Üa.l j Connection f^W -2 

using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 
using System.Timers; 

namespace ConsoleDefiningEvents 

{ 

public delegate void MessageHandler(string messageText); 
public dass Connection 
{ 

public event MessageHandler MessageArrived; 
private Timer pollTimer; 
public Connection () 

{ 

pollTimer = new Timer(100); 
pollTimer .Elapsed +=new 

ElapsedEventHandler (CheckForMessage ); 

} 

public void ConnectQ 

{ 

pollTimer.Start(); 

} 

public void Disconnect() 

{ 

pollTimer.Stop(); 

} 

private void CheckForMessage(object source, 

ElapsedEventArgs e) 

{ 

Console. WriteLine( "Checking for new messages."); 

Random random = new Random(); 

if ((random .Next (9)==0)&&(MessageArrived !=null)) 

{ 

MessageArrived ("Hello Mum!"); 
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} 


} 


} 


} 


:Display.cs ö^=> Display -3 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 

namespace ConsoleDefiningEvents 

{ 

public dass Display 

{ 

public void DisplayMessage(string message) 

{ 

Console .WriteLine( "Message arnived: {0}"j message); 

} 

} 

} 


ics-k ^ Program.es sJ ac -4 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 

namespace ConsoleDefiningEvents 

{ 

dass Program 

{ 

static void Main(string[] args) 

{ 

Connection myConnection = new Connection( ); 
Display myDisplay = new Display(); 
myConnection.MessageArrived += 

new MessageHandler (myDisplay.DisplayMessage); 
myConnection.Connect(); 

Console .ReadLine(); 

} 

} 

} 


,F5 Jaädallj Asj -5 
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■Message arrioed: 

Hello hum* 


■Checking 

for 
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■le s s age arr io e d: 

Hello Mum* 
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Checking 

for 
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for 
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(5-6) 


Aji 


How to Work: 

(jjl£ a^äJLmj (—kL-sJI Iäa ,j-a djlijlSJli (jjuLü! Iäa Connection •—ü*-aJI ^JL> 

<■ Vu^iU ^i-a Timer <jjt£ 4 \T' i—ya. JjVi jinknM ^ 4-dtAälmV kgjlAA« 'äjj^aj Timer 

:Disconnectj Connect() ü i>g j 1 ^yj 


public Connection () 

{ 

pollTimer = new Timer(100); 
pollTimer .Elapsed +=new 

ElapsedEventHandlen (CheckForMessage ); 

} 

public void ConnectQ 

{ 

pollTimer.Stant(); 

} 

public void Disconnect() 

{ 


pollTimer.Stop(); 


lUÄj lla3 LaS LaLaj e-lidl i<a (j.<u>) EläpSed *— (Jja. 


ü' ck* tj$lj <±ilü]l eil jAc. Ja*^j jj cJ^aä CheckMessageQ ei-i=d' ^yi« ^ 


all llaä lli Liaji 

(JjjLuiil 


CIA 


Üjj*J ^jJc. ojiaj ^gJällu! £C£-Ld! IÄä 'ijßuM (JjliÜl 
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(_£E! _jA (_yajEEI (ji i ClAaJI £-a *CalAäUuiV (jCa jLa <—ji liEc- U-la. i—ä^ü ji Jj2 

UÜÄj <—Ejaj 4 » us> ^AäEuiiui liilä UCa^Es c_ä^)*j ^gSlj EjAaJI jjUaJ c^EI t —^El*-a £}3 jJ 

Ij^J J^a^l jjS^E lilBj ConsoleDefiningEvents «-C^VI ^LcE <Jä.Ia ^Ic. o-^A^ ELij*E 

t i. Vu^ill r- jUL oA_j^_jE! o jLuEl j«a £-^EI 


namespace ConsoleDefiningEvents 

{ 

public delegate void MessageHandler (string messageText); 

V <j\ Void ^ MessageHandler ^Vl Ua cja^JI (>ajLa ^^lc. UEL! aE 

jjlS j-a 4-alLmEI ElLm^l ^yj-aE jLaljlEI IÄA Stfing tlf® A^l j jLaljli <lj Cajä 

.Display cß£ Connection 

C l,1\'l c_Ejjü ÄjAic. 1 üS^J 4jli U tma A_j^._ya L. 1ml l.a (jCajEa iEUa jlS ji (jJajEEI i—E^ jäJ ^gEaj 

: Connection «-Jü^EI ^ cüÄj 


public dass Connection 

{ 

public event MessageHandler MessageArrived; 

MessageHandler (_>ajEaiS liäj cc-iEl (Jj'vA 11 LLaä aE ELlluü cja^JI üjj*j Ak^a jlä iaa^U LaSj 
.E-ja Uyj*EI ji aa^e event Ep-EiEl EEfUI j MessageArrived 

US LaS ■‘CajuiU oa.le.AEml 2 j -\ a ) C i,k' 1 IÄA 1 iiSmJ 4jlä EEjjlEI oA^J C I,k'I je- ^^Eaj 

;^gl) LaS i— lAaJI £ij 1 nS.aj JliLaJl (JjJjjj ^gic. jjlajEEI aExujIjJ Ahall ^EjlE IEjj ÜAlc. 1 -yg U ^^e-jEuij 

MessageArrived ("This is a message"); 

; 4 jUS Ajy .aj CEIäJ! ^IjEm Ujli CEljlaljU Eli (_ 5 jay V CIlAaJI Ia^J cEi^ja-a]! (jCajEEI jlS IÄ]j 
MessageArrived (); 

oÄA AjAoCi lla lD-i~in« (_^EIj Ci,k'I (jlajEa j/uCa jLaljU j-a jiiSi cJU^jxj 1 TiS.ai 4jlä ÄJjAj ojjmajj 

^“vwll CjI jlaljlEI 

CheckForMessage() cA MessageArrived EjaoJI jj ^El «. jsJI 

; t _ s Jj LaS E^)ECüj 


private void CheckForMessage(object source^ 

ElapsedEventArgs e) 

{ 

Console.WriteLine("Checking for new messages."); 
Random random = new Random(); 

if ((random .Next (9)==0)&&(MessageArrived !=null)) 

{ 

MessageArrived ("Hello Mum!"); 

} 
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} 


Lo-iic. va.u 9j 0 (j£ aIjjLüc. A-J «iJjjJ Random l>^ Cjt£ Ua 1 LaAäiiml ,i£] 

ClJL^aj I j] Luä AjA J l -ViVI Ijjal *v j I1 ä (jj %10 A u m j.; CItw j j_jl (_jS-aj (_£Ä]lj Q _A AA^ (jA^J 

y A <JLuij 

MessageAmved Auä dül£ lc] ^vwll ^ijiui (j^Cia Ua UäUca) UliU li«AäJLujl Ujl 

cLlAaJI I^J 4 l\n< CllUCajiLa 4j! tiJUA (j£j A (jlä ”?C1 l/A >u.a 4ji C),wli Ja" ^n»MI IÄA ^lat<aj !=flull 

AA sjUil <ji u3Ua A A^Uj null MessageAmved üji 

DisplayMessage() ü ^^u jD isplay ■- u^L detaili .n>V) t M <^151 c Vu^l l 

; A-j LaS 


public dass Display 
{ 

public void DisplayMessage(string message) 

{ 

Console .WriteLine( "Message arnived: {0}"., message); 

} 

} 

0 S-^' 'A Uüaj A^Uj MessageHandler A lAA^' £$iAI Iäa ^Ajj <jjU=ü 

.MessageAmved A^all 

Connection ^ i> ^JA. -AjA^ eA lS^'j Main() ;jA^' »AA _A cÄ' AA <AA ^ e£ 
Connection MessageAmved detail Jaujj A i>j Displayj 

«.IcciuL ^AtJ A t>j MessageHandler oAA^ ^ DisplayMessage 

.daydl cijl Connect() 


static void Main(string[] args) 

{ 

Connection myConnection = new Connection( ); 

Display myDisplay = new Display(); 
myConnection.MessageArrived += 

new MessageHandler (myDisplay.DisplayMessage); 
myConnection.Connect(); 

Console .ReadLine(); 

} 

U$>> Main() Aiij Console.ReadLine() pAikab lia5 ciä 

(Jj 2 dilc^VI lA üAd 

IQ* aljC^Vl JJjlL* CjLsJbua 

Multi-Purpose Event Händlers: 
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i-LJ U » Ullc. fl. wu« <y* LaA j jjjlaljb Timer.Elapsed ^jSjj 

ILbl^Vl 


.dndl j <^ÄJI öjISlÜ jä j object t> source jbll • 

.cccdl Jj3 q* <Lijdl cdjl»l jUII ö^aljj ElapsedEventArgs t> e jbll • 

«Iäj CllAa^ ^dl*-a ^IcäHujI (jLpw^l t—llc.) 1 nd ~v jA objeCt (j-a jlaljLj ^ lfm (jj 

tCQ-v\' ^dla-a flAIa.^ o^jÄlCi .'mVn« ^lilljj (jjlS ^_ya jii£! (j-a C 1.idl IÄA £3 jj Cn-y; CI 1.W ^ya jyS^ 

y "), w\l ^3^) i_£Äi! Cß^ü laäj 

.JjjLuJI jJjialu (J ■ C<ai ÄJL^laj dE ^jjoJ 

JJ9LL4 ^üIjua aI.1a.1ujI Jja 


.ConsoleMulti-PurposeEventHandlers cja*. Console ^bEE ^ -1 
^jjddl Program.es j Connection.es j Display.es cJiLl^VI sjdb -2 

*bid Ja*j jl V j JUJI £jjbdl ^1 ConsoleDefiningEvents 

.ConsoleMulti-PurposeEventHandlers 
.MessageArrivedEventArgs ‘- Ju - al -3 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 


namespace ConsoleMulti_PunposeEventHandlens 

{ 

public dass MessageArrivedEventArgs : EventAngs 

{ 

private string message; 
public string Message 
{ 

get 

{ 

return message; 

} 

} 

public MessageArrivedEventArgs () 

{ 

message = "No message sent."; 

} 

public MessageArrivedEventArgs (string newMessage) 

{ 

message = newMessage; 

} 

} 

} 
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:<jk ^ Connection.cs ^4*!' ®-4 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 
using System.Timers; 

namespace ConsoleMulti_PurposeEventHandlers 

{ 

public delegate void MessageHandler(Connection source, 
MessageArrivedEventArgs e); 
public dass Connection 
{ 

public event MessageHandler MessageArrived; 
private string name; 
public string Name 
{ 

get 

{ 

return name; 

} 

set 

{ 

name = value; 

} 

} 

private Timer pollTimer; 
public Connection() 

{ 

pollTimer = new Timer(100); 
pollTimer.Elapsed += new 

ElapsedEventHandler (CheckForMessage); 

} 

public void ConnectQ 

{ 

pollTimer.Start(); 

} 

public void Disconnect() 

{ 

pollTimer.Stop(); 

} 

private void CheckForMessage(object source, 

ElapsedEventArgs e) 

{ 

Console .WriteLine( "Checking for new messages."); 

Random random = new Random(); 

if ((random.Next(9) == 0) && (MessageArrived != null)) 

{ 

MessageArrived(this , 

new MessageArrivedEventArgs ("Hello Mum!.")); 

} 

} 
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} 


} 


:yr^ ^ Display.es -5 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 

namespace ConsoleMulti_PunposeEventHandlens 

{ 

public dass Display 

{ 

public void DisplayMessage(Connection sounce, 

MessageAnnivedEventAngs e) 

{ 

Console .WniteLine( "Message annived: {0}"., sounce .Name ); 
Console .WniteLine( "Message Text: {0}", e.Message); 

} 

} 

} 


:c 5 ^ ^ Program.es s-6 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 

namespace ConsoleMulti_PunposeEventHandlens 

{ 

dass Pnognam 

{ 

static void Main(stning[] angs) 

{ 

Connection myConnectionl = new Connection(); 
myConnectionl.Name = "Finst connection."; 
Connection myConnection2 = new Connection(); 
myConnection2.Name = "Second connection."; 

Display myDisplay = new Display(); 
myConnectionl.MessageAnnived += 

new MessageHandlen( myDisplay.DisplayMessage); 
myConnection2.MessageAnnived += 

new MessageHandlen (myDisplay.DisplayMessage); 
myConnectionl.Connect(); 
myConnection2.Connect(); 

Console .Read Line(); 

} 

} 

} 
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( 6 - 6 ) JUill 




How to Work: 


(jjlSJI IcJ JUijb dlEj CI i.hll Clütij Cl '1ICLS1S Lsuj Cl 3-laJl ^dUa 'ÄA -N~ni.il \ TlS.a) 

l^ya Uj (_jjlS]l 1 ilS^aJ £a.jUI Ic^Jä ClAaJI ^dUa djIjlLaljlj iU j]| 


i/i~\ 


US System.EventArgs ‘-iUall (> cc jj ^cil UlUsJI scja.^a.II uljUIjlJI JUjbj 

^jic. UjjjjCa UäUaj ciUji*-a Üb djCaJI rJUo cj j jj 1 ViUj <jli ElapsedEvent Args <—iUall 
.MessageArrivedEventArgs ulUI (>au> Message jUI JA ' JU ul jUIjb aUa 

alll.W ^dUa I iiUaJ CUa. JlSClVI AjUxj (j.a CjäUlm UljlLalJJl oCA (jlä dllÄ AiUaVljj 

;UU US MessageArrived dcUU 

public void DisplayMessage(object source, EventArgs e) 

{ 

Console.WriteLine("Message arrived: {0}"., 

((Connection )source ).Name ); 

Console.WriteLine("Message Text: {0}", 

( (MessageArrivedEventArgs )e).Message ); 

} 


:cs A US Connection.es uUil ^ ^^Ull Uuj *j Jjc*jj 
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public delegate void MessageHandler (object source., EventArgs e); 


JLeoi jja ji&i DisplayMessage() kL J=J1 o (J-dlS lold (jjki]l 

Jja*j Jl lAdc. ^-Hadui Timer.Elapsed dj.iaJI J!La (_£^>kl dilddi ^.iklmj jl j£oj La diAaJI 

. jj-laJl (JLäLuil jo jkod Jll 4jl jiol jLj lolt o Jdü 


•u CjlaJl* A jA S JÜlaII ^üüj 


Return Values and Event Händlers: 

ji jSiooil jo Void ^j2l Li' 4 tgjl J L^ d*j V jVl J! IaLjS j Jiil dll-lJ^I d ll >11» o ^ io> jl 
■Aa.1 jll dlAaJl jl Jl c*lL i—. lun Aj*Jj (JSLdo Jl AjÜj .33 IÄA jl V) La d), wl Vii»j LaiS dll-l^S/l Al*J 
j] Lüli La Lad dll.Jla.VI d ll > \\ x o jX )o> dlllc-l jli dllAal d ll > \\ x o 0.3 c- olc-doil Jl (jAjj jl jkoj 

-( jj*-a dl-la JLto j.a dl3uc.l Jill 4o£iäaJI 4 oJI .3j.3aj jo jSod 

LUlj dllaJI JLto jo o3l*-a]l Oj;lkVI A-ajall Jl (JjooajJ lil ^LaoJLl 4Kdoll oÄA j xo ^Ukill (JoLcll 

.dl,wll (J-N>1.10 dI,W JLco ^)k.l (jo o 3 l*-a]l Aoiqll 

^IdkLuiL dLa^-dl Jjli LJ 1.3a j3l_i La jl V) dl.wll JLeo (jo Lad o3lc.l Jl La L. in«l ^Liaj 33 
al3älml L- 11 >~i Ldaji (Jodü IÄA j VOid ^ oKII a3klmJ j]l J Lad Ll V jJI dll3aVI dllallxo 

.d)l3aVI d)1 >ll x o £o OUt ^jdJl dlljlaljL 

;i, txili J\jj\ uilludj 4 /iLa Ajlu ujj 


Expanding and Using CardLibrary: 

(jjl jjl <- äli»al 4 yi^o dllAÄ .1 4 iLdaL ^jVn>i dll^L/i al^ädmlj d 4 _iiiS Lj 3 ^)*j jl ^l*Jj j^lj 

c_s^jüj jjLuJI ^ LaSj CardLibrary ^L dül£ ( 3 jLuJI Josaa]! ^ IaLjjIs ^^2]! l. i»\\I 
c^! CardLibrary t> ^d^L'l fr lda3 ß'^3 CardLibrary2 ^ddL 

^Jc. Jj>^i-v\l de. di.wll iLa j dj.»j idlLoaVI 4 _l£o Jl j ^.1 j 4 iLöaLi ^jiLui CardLibrary2 
_j dj.isJI La C5 .o.>.> i . u .> i j GetCard() Deck Cß^ J Card iß^ 

J ojjk.'il ÄSjjll l. mlj jl l- i-\>mi Lade. djiLsdl ILa Jj Jluj ^cdajl J*-aj LastCardDrawn 

Lai Jtäij (Jkdj L-l»\\l (jljji Äe. jq>q Jaik 'dlc.lj dl^-N>>io\\ dI,w\l ILa ^ojolIui L-l»\\l jl jjl Äc. ja\o 

jjl£] £-?• joj 2 jjj jl LastCardDrawnHandler ja j di^JI La ^ ^^klooil ja jidl 

; JL) LaS dLj d J-Ia. JLco (j ' Shuffle() Jj Jji' Deck 

using System; 

using System.Collections.Genenie; 
using System.Linq; 
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using System.Text; 

using System.Threading.Tasks; 


namespace CardLibrary2 

{ 

public delegate void LastCardDrawnHandler(Deck currentDeck); 
public dass Deck:ICloneable 
{ 

public object CloneQ 

{ 

Deck newDeck = new Deck((Cards)cards.Clone()); 
return newDeck; 

} 

private Deck (Cards newCards) 

{ 

cards = newCards; 

} 

private Cards cards = new Cards(); 
public Deck () 

{ 

// Cards = new Card[52]; 
for (int suitVal=0;suitVal <4;suitVal ++) 

{ 

for (int rankVal=l;rankVal <14;rankVal ++) 

{ 

cards.Addl(new Card( (Suit)suitVal, (Rank)rankVal)); 

} 

} 

} 

public Deck (bool isAceHigh) :this() 

{ 

Card. isAceHigh = isAceHigh; 

} 

public Deck (bool useTrumps, Suit trump) :this() 

{ 

Card.useTrumps = useTrumps; 

Card. trump = trump; 

} 

public Deck (bool isAceHigh, bool useTrumps, Suit trump) :this() 

{ 

Card. isAceHigh = isAceHigh; 

Card.useTrumps = useTrumps; 

Card. trump = trump; 

} 

public event LastCardDrawnHandler LastCardDrawn; 
public Card GetCard(int cardNum) 

{ 

if (cardNum >= 0 && cardNum <= 51) 

{ 

if ((cardNum ==51)&&(LastCardDrawn !=null )) 
LastCardDrawn(this ); 
return cards[cardNum]; 

} 
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throw new CardOutOfRangeException((Cards)cards.Clone()); 

} 

public void ShuffleQ 
{ 

//Card[] newDeck = new Card[52]; 

Cards newDeck = new Cards(); 
bool[] assigned = new bool[52]; 
for (int i=0;i<52;i++) 

{ 

int sourceCard = 0; 
bool foundCard = false; 

Random sourceGen = new Random(); 
while (foundCard ==false ) 

{ 

sourceCard = sourceGen.Next(52); 
if (assigned[sourceCard] == false) 
foundCard = true; 

} 

assigned [sourceCard ]=true ; 
newDeck.Addl(cards[sourceCard]); 

} 

cards = newDeck; 

} 

} 

} 


.C'l.w" IÄA aAäÜmiui <■ L jVlj Deck <- C'i.W käLiaV AjjjjjJal! (illi 

:CardLibrary2 ^illuaVl A-ula Jjj 4j*11 

A Card Game Clint for CardLibrary 2 : 

J-n-saII ,j^ (jjfLjai CardLibrary2 <-■ <U.^aVI 4 s.Lij) ^ diäjll IÄ& IüC*-Lui! jl 
(jl Lilie- .NET jLlalj 4 + ,jjJI 4_luI£ 1 4_i-a^)iiLj (JjixiAil ajuiäjl IÄ& jjl Lg-al-läJLui! 

Axuiiilj 4ijiLa ^gill Jjljji <— äli^ai aAäÜmJ Jjjj 4_i*J (JjjjlLij dlLiuil-ml kiliiSj i^lila 

.ui 

t>j CardLibrary2 <^j üjfj Console l ^ <LU2i JI 

c.ai1! 4 jpg ) jjüa ^iiLaiil Iää CardLibrary2 1 »y IÄ& ^gll > <n.on« 

csi Player ■- ^ jäius 4 jIaj£ ConsoleCardClient2 -j 

JiLs. ^gic. cJü^ail Iäa CardLibrary2 £jj^i' ö^> Player.es <-iL 

Jaiä e«.ljüü jLii^aU.j name hand Cards ^4 c> 

.handj name j üiiU Ji^Lx PlayHand ki^>LiJI 

s-lij f-LLülj ^jiiuij Private i-ia-a ^I-IÜLjAj liliij s-liiil 

.Player eiiliilS Name 4 u^ l -vN kiiji Jiäl: jaL 
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lil True 4 'i^qU d».u.i.i HasWonQ aj*j j^j-4 IjasJj 

Q&\ c_A.3t.ji (jia_jiü (j] läjl ^ I 3-a 1 *a_l Jajjuj _jA j 1 g >«q i dill qm c_iC-!iU! Aj ^J.a> 

.lAjiJU 


:^5j ^ cs^ Player.cs i -^' sjä^ j] 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 
using CandLibnany2; 

namespace CandLibnany2 

{ 

public dass Player 

{ 

private Cards hand; 
private string name; 
public string Name 
{ 

get 

{ 

return name; 

} 

} 

public Cards PlayHand 

{ 

get 

{ 

return hand; 

} 

} 

private Player () 

{ 

} 

public Player (string newName) 

{ 

name = newName; 
hand = new Cards(); 

} 

public bool HasWon() 

{ 

bool won = true; 

Suit match = hand[0].suit; 
for (int i=l;i<hand .Count ;i++) 

{ 

won &= hand[i].suit == match; 

} 

return won; 

} 
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} 


(jAjJza <- lilA \ ^3 Game *• 4-lajaiimj jjjll 4a*J 4 -y\l» aj j U'h/i <—äj»Ju.i.i tüi 3*J 

.CardLibrary2 £_ jj-GJ' j*^ Game.cs Gildl 

;4 >.ol -S (Jjia,. 4juji i_n u^ill l3^J 

.ka ^vG a l l (jjljjl <& jaa~a ^gic. Deck j« j playDeck • 

4^- j -a > -a ^gi ajIIjII 4ijjil j> .i\na'i int ^4' ja J4 jj currentCard J^l • 

j-Vii.l aJJjg) ^gj]! L_1*JUI jljjl 

,4u*i]l ^_gi jncüll Jlaj player eiiUjlS ksjiGaa Jiiaj j players JäaJI • 
l^j^lcl 4 4je l^iaj ^ 4 ]' <jl jj^U Cards <&ja^a Jiiaj j discardedCards Ja=J' • 

^ \\1 jljjl j- a >- a 4) 

jj-vall Deck jjG i—utül jljjl jj3 o3lc.lj 4ng‘n i—äL-saJI ^gi ^gdal ji3VI e-liJI La u 

<&ja^Gil ^gi 4ijjü jG>£ currentCard JplayDeck Jj^idl jaab 

4Jajjj PlayDeck.LastCardDrawn cj^=d' jk*-» Jj>di ^ j>j (>j 0 kaGG 
^aJ ^gjll jljjVl <_gJ ksL-b^Lj 4i^)iaJ L-l»\\l jljjl ialä. o3lclj ^c^Lal! I.3A ^j<U Resliuffle() 

^j currentCard Cy^> 0 <*ß\ < 4 =jj ^4j discardedCards ja=^a]l ja^b S 3 ja.jall 4 aj 

4c.jaa^dl (ja c.m\\l jl jjl oJjäj $.321 '3'3 »."u.mI 

4*25' (4 j^c-^UI 3l3cV j»Aäluü ^21 setPlayers() j^cLaa j j>g i a Game ^ Vu^l l jadalj 
cs' 4' 4* <j' jj' «^V DealHands() ^-^'j players GjUjI£ ja ksjGaa J£L2 ^ 

jjjeV jjj ^j! jli3 juc^ÜI 33c. Gl jljjl e_»c.V J£ Jaaj L " j. 1 e-JC-V J£ 1 Ja~vj 4^ jljj'^l 

.^gaaäl 3a£ jjJC-V Ajuai 4) 

lÜa.'i lall I3A je- i" i.wTumj 4_j*_UI jlaia jadajj ^Jlj playGame() lall i^lliA jli Ijjä-ij 

: Game.es <jid' "* j4^ 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 
using CandLibnany2; 

namespace CandLibnany2 
{ 

public dass Game 
{ 

private int currentCard; 
private Deck playDeck; 
private Player [] players; 
private Cards discardedCards; 
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public Game () 

{ 

currentCard = 0; 

playDeck = new Deck(true); 

playDeck.LastCardDrawn += new 

LastCardDrawnHandler(Reshuffle) ; 

playDeck .Shuffle (); 

} 

private void Reshuffle(Deck currentDeck) 

{ 

currentDeck.ShuffleQ; 
discardedCards = new Cards(); 
currentCard = 0 ; 

} 

public void SetPlayers(Player [] newPlayers) 

{ 

if (newPlayers.Length > 7) 

throw new ArgumentException( "A maximum of 7 players" + 

"may play this game."); 
if (newPlayers.Length < 2) 

throw new ArgumentException( "A minimum of 2 players" + 

"may play this game."); 
players = newPlayers; 

} 

private void DealHands() 

{ 

for (int p=0;p<piayers .Length ;p++) 

{ 

for (int c=0;c<7;c++) 

{ 

players[p].PlayHand.Addl(playDeck.GetCard(currentCard++)); 

} 

} 

} 

public int PlayGameQ 

{ 

//code to follow 

} 

} 

} 


Loj i<alt IÄA <1*111 AjqVij 4 ng'ij 


- x iw^iain. 


■Lsh 


.4_i*lll 4-aAA/a *** 

AAc. JU.A) aA^lui>a]l Clü. «$* 
.aIL^a! (_ 5 Ä 1 I aa* 1 liäj players eil4ijjL*a-a aIac.] 

player >—iLäjLS, s-bujo^M oÄa (jjjbiil büÄj (j^ic-l^ll! s.LuJ (JLi.Al ^aüoiaII ci±a. 

.Aäj'U.f-i.all 

.SetPlayers() *bii'j Game 4 j*UI cß£ ♦> 
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oÄa (JiLaj playGame() '■ a " 4 ,aiq\l < 

.players cisLulS 4ijq^.a ^ jplill l_jc.!}U! 

;^_^L LaS £jl!i]! IÄA o^ijjui jj] 


using System; 

using System.Collections.Genenie; 
using System.Linq; 
using System.Text; 
using System.Thneading.Tasks; 
using CandLibnany2; 

namespace ConsoleCandClient2 

{ 

dass Pnognam 

{ 

static void Main(stning[] args) 

{ 

//Display intnoduction. 

Console .FonegnoundColon = ConsoleColon .Cyan; 

Console .WriteLine( "kanliCands:a new and exciting cand game."); 
Console .WniteLine( "to win you must have 7 cands of the same" + 
"suit in youn hand."); 

Console .WniteLine(); 

// pnompet fon numben of playen. 
bool inputOK = false; 
int choice = -1; 
do 
{ 

Console. FonegnoundColon = ConsoleColon. Red; 

Console. WniteLine( "how many playens (2-7)?"); 
stning input = Console. ReadLine(); 
tny 
{ 

//Attempt to convent input a vallid numben of playen. 
choice = Convent. ToInt32(input); 
if ((choice >= 2) && (choice <= 7)) 
inputOK = tnue; 

} 

catch 

{ 

//ignone failed convensions just continue pnompting 

} 

} 

while (inputOK == false); 

Playen[] playens = new Playen[choice]; 
fon (int p = 0; p < playens.Length; p++) 

{ 

Console. FonegnoundColon = ConsoleColon .Gneen; 

Console. WniteLine( "playen {0},enten youn name:", p + 1); 
stning playenName = Console. ReadLine(); 
playens[p] = new Playen(playenName); 

} 
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Game newGame = new Game(); 
newGame.SetPlayers(players); 
int whoWon = newGame.PlayGame(); 

Console .WriteLine( "{0} has won the gamel'j players[whoWon].Name); 

} 

} 

} 


Jjj-atüJ! (jc. Ua ciiAaiij (ji C5 -uujj]! J 1 «j ^ill j PlayGame() 2^-^' (j^ J 

. 4 Ijg l, n lg .ag^ (jA (jScallLuij lA ^^lill 4^j.dlj a.yj» a dlmj] a^juTiU oilA ;jl 4 ij&^JI ^rg iaII 


kljLlall ^glc. 4*_iuJI 'täljjl j>A 43 jj Sdäj i—ic-V JS Cn-s j L_ic-^ (_]£ (JjGj (J^J^ l-l£i 

(jl Auj (JjGjVI kc. ja-va (j)A öAlAa. 43 jj S '**> >« jl 4 ijVsa 11 4äj^ll fi^A jLirk.1 ^i.1 i—IC. jU (jSiAJ iuAic. 

kljUall ^glc. SJ_jäja 3! 4äj^ll Jlluluib IaI cüij (_JjlLa]Ll (j , ^-4 c - <e*-^ kÜjJ C-1C. jlll C_ 

^gjl\ 43^^11 jl kljUall c. 4ijV saH 43jjll c^lli _j!1ä 1 lij i ^j\\ (JjGjjH (j- 4 (_£^)i.i oA^ljJ 

<C.ja-vaII kljllall ÄIjLui 4ÜJJ 4äl_L-bl (_£l kljUall ^glc. 43 j^ 11 (j^jä IaAjjj 

.discardedCards 


^jic. Aaj*j liA IaiaIIj Card fc ‘VilS 4■% 11 x a AÜj^jla (jASü S_^Liaa 3I oilA ^ 4 n«n^)]' Jaläill (_£Aa.l (jl 
iilJ| 4jjuiillj 1 ~s >>il j (jjSL) (jl c. )>i ja! jAj 4-aj3 \_jjl j)A 4 i» > £-l_jjlj L . '» H' (JjGj 

^>xuija c^llA (jj£jjui3 4 jqiäj dläjll ^ aAiJc. (jSLal l^j^j-a (jj£Ll (jl (jS>AJ Cäfd (jjl£i (jl 
aj igjjij 4i ^ja Jl 4iUiaj/lj (Deck <jk£) a_ui]l jjt jjl 4c. ja-va ^ a^_j 2 kjxaJl i—ütl]l 43jj 

4& j ^. >J 1 (jajJü l^ia j ^1 jljjj/1 <_>a^j (Player ejUllSJ hand Cy^>) jUl 
uj (1^1 PlayCard <j^) kljUall st^^all 4ij^li ^ßl jV discardedCards 

jya 1 g (^jjll 43j_jlli (jljjVl 4 ]lx>c j)A (Jg ului l» 1 kS^jj (Jfü ^l^äliml 

1 x^-iil (j^j ^lj kljÜall (j^- 1 jdj L-1C-V (_^1 Al (j^- 1 fd lij JaSä L^JjjS j xxi i—ütill jjGjl \c. jxi-yxi 

.1 g JA^) (^ylill (jljjVl 4c. JA-NA (jAx>l 

iJj PlayGame() sj%d>j 


public int PlayGame() 

{ 

if (players == null) 
return -1; 

DealHands(); 

bool GameWon = false; 

int currentPlayer; 

Card playCard = playDeck.GetCard(currentCard ++); 
do 
{ 

for (currentPlayer = 0; currentPlayer < players.Length 
; currentPlayer++) 

{ 

Console .ForegroundColor = ConsoleColor .Yellow; 
Console .WriteLine( "{0} ’s turn"., 
players[currentPlayer].Name); 
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Console .WriteLine( "current hand: "); 

foreach (Card card in players[currentPlayer].PlayHand) 

{ 

Console. WriteLine(card); 

} 

Console. WriteLine("card in play:{0}", playCard); 
bool inputOk = false; 
do 
{ 

Console. ForegroundColor = ConsoleColor .Blue; 

Console. WriteLine( "press T to take card in play or D" 
" to draw:"); 

string input = Console. ReadLine(); 
if (input.ToLower() == "t") 

{ 

Console. WriteLine( "Drawn: {0}", playCard); 
players[currentPlayer].PlayHand.Add1(playCard); 
inputOk = true; 

} 

if (input.ToLower() == "d") 

{ 

Card newCard; 
bool cardlsInPlayerHand; 
do 
{ 

newCard = playDeck.GetCard(currentCard++); 

cardlsInPlayerHand = false; 

foreach (Player testPlayer in players) 

{ 

cardlsInPlayerHand = testPlayer.PlayHand. 
Contains1(newCard); 

} 

} 

while (cardlsInPlayerHand); 

Console. WriteLine( "Drawn: {0}", newCard); 
inputOk = true; 

} 

} 

while (inputOk == false); 

Console .WriteLine( "New hand: "); 

for (int i = 0; i < players[currentPlayer]. 

PlayHand.Count; i++) 

{ 

Console. WriteLine( "{0}: {1}", i + 1, 

players[currentPlayer].PlayHand[i]); 

} 

inputOk = false; 
int choice = -1; 
do 
{ 

Console. WriteLine( "choose card to discard:"); 
string input = Console. ReadLine(); 
try 
{ 


+ 
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choice = Convert.ToInt32(input); 
if ((choice > 0) && (choice <= 8)) 
inputOk = true; 

} 

catch 

{ 

} 

} 

while (inputOk == false); 

playCard = players[currentPlayer].PlayHand[choice - 1]; 
players[currentPlayer].PlayHand.RemoveAt(choice - 1); 
Console .WriteLine( "Discarding:{0}"^ playCard); 

Console .WriteLine(); 

GameWon = players[currentPlayer].HasWon(); 
if (GameWon == true) 
break; 


} 

} 

while (GameWon == false); 
return currentPlayer; 


} 
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Summary: 

alllA^VI _jA j Vi c# *dd AajjII 4_i1jI£ 4_l=ujj<a]l ^u^il j^a]' ^a! AäJ ILa ^ llaiaj 

^gjll ajaj^l (jl V) (Jj-aä]l ILa ^ ollaAä Laa ^)j£l ~i~v 1 ^yJayaW IÄä (jl (ja ^gic-j 

IjjiiS HiIa^L/I A^j a_äjjui 1 *a 4_iiü£j iAjIa^.VI jjAj I-® ^>3-»» a L_>l*_iLail (ja illlSaj LiA lAlAa^jla 
(_J-aC- jUal (^gi dllajf2aj]l ^»ja>.^-»'i a-lxil 4.1c. illlSaJ ^ Ic-j^. J-Lll l-g-ji ‘“J 4^1111 (Jjjaaäll ^ 

.NET 


La alAa. ^äj Ale- lAAiälil Iglia-uiij CAIa^-LH i“)1•%II»a aLuüj 4 _iSj£j CAlAi^l dllluilmi AäLlaVLj 
l- i» 111 Jjljji Äc. jaa-a <-_äLuaai 4_iifLa ^lAäJluilJ illlÄj AAIAä-LM ^IaULujI Ajqj*s (jjjj ^Lal£ 1 Aiilaj LiljLii Aa9 
<- if-i^l 4 jftaj (jjj^ll 4a*J j_jVI l— iLiSÜl 4 jIAj Ala ollaLü La aJä» a 1 LaAäAjuilj 

.CardLibrary 
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